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PREFACE 


Although  this  report  is  to  serve  as  tiie  Fin- ’  Report  to  Contraet  F 
44620-68-C-00.‘5.j,  it  is  only  “final’’  in  that  the  research  funds  were  exhausted. 
Tiie  thorough  development  of  any  General  scheme  (or  even  a  Special  scheme) 
would  normally  require  a  considerably  larger  technical  staff  for  a  longer  period 
than  was  possible  on  this  project.  Additionally,  exhaustive  testing  is  required  of 
all  technical  developments,  preferably  with  “live”  document  collections.  This  in 
itself  can  be  quite  arduous  and  time  consuming  when  dealing  with  the 
non-rigorous  natural  language. 

Ideally,  the  systematic  organization  of  any  information  collection  requires 
extensive  use  of  the  sendees  of  both  subject  specialists  and  contributors  to  the 
development  of  library  classification.  Because  of  this,  provisions  were  made 
during  contract  negotiations  to  engage  the  part-time  sendees  of  Jean  M. 
Perreault,  jack  Mills,  Derek  Langridge  and  A.C.  Foskell  as  Consultants  to  the 
project.  Each  of  these  gentlemen  supplied  the  project  with  material  when  called 
upon,  and  when  it  appears  in  this  report,  it  lias  been  properly  credited. 
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ABSTRACT 


Summa.izcs  research  findings  of  Principal  Investigator  and  part-time  Consultants  who  conducted  an 
investigation  of  the  Universal  Decimal  Classification  (UDC)  as  an  indexing  language  for  computer  retrieval. 
Prohlcm  areas  were  identified  (notation,  schedules,  application),  new  developments  reviewed  (combining 
Preedenee  devices,  subject  analysis  matrices,  guidelines  for  schedule  revision,  pilot  schedules,  parenthesis- 
free  notation  for  searching),  and  a  broad  overview  and  history  of  the  UDC  are  presented  in  ten  papers. 
Faceted  classification  techniques  applied  to  the  UDC  are  recommended  throughout  the  investigation  for 
belter  consistency  in  application. 

INTRODUCTION 

Throughout  this  investigation,  the  Principal  Investigator  was  keenly  aware  of  the  disruption  that  new 
developments  to  the  Universal  Decimal  Classification  (UDC)  would  cause  to  existing  library  collections 
organized  with  this  system.  Yet  the  research  had  to  proceed,  not  with  the  intent  to  disrupt,  but  with  the 
intent  to  critically  examine,  to  identify  deficiencies,  and  to  resolve  the  problems.  Otherwise,  there  is  little 
hope  that  the  UDC  could  prosper  in  the  future.  It  must  he  remembered  that  the  opponents  of  the  UDC 
frequently  voice  ralitl  criticisms  and  it  is  their  objections  that  we  cannot  overlook.  Of  out-dated  and 
non-professionally  prepared  schedules,  wc  can  he  critical— of  the  fundamental  concepts  and  potential  of  the 
UDC,  we  can  he  intrigued.  From  a  practical  aspect,  what  other  scheme  exists  that  could  serve  as  the 
international  bibliographic  standard? 

It  was  to  this  ultimate  end  that  the  research  was  directed.  First,  to  resolve  the  uncertainties  in  the 
notation  and  its  application;  next,  to  establish  technical  guidelines  for  schedule  revision;  and  finally,  to 
develop  pilot  schedules  which  could  he  field  tested  and  later  formally  submitted  to  the  International 
Federation  for  Documentation  (FID)  for  approval  and  authorization. 

Simultaneously  with  the  above,  a  careful  study  of  compn'  r  search  strategics  was  underway.  It  was 
apparent  early  in  the  research  that  unless  one  resolved  the  uncertainties  in  the  fundamentals,  t.oere  could  he 
no  progress  in  the  development  of  the  search  strategies.  It  appeared  that  a  logical  technique  which  would 
linearize  a  complicated  indexing  string  composed  of  UDC  notation  would  he  an  excellent  way  to  effectively 
search  the  file.  It  was  at  this  point  in  the  research  that  the  binds  were  interrupted. 

HISTORICAL  REVIEW 

THE  UNIVERSAL  DECIMAL  CLASSIFICATION  (A.C.  Foskctl) 

In  1 1104  two  Belgians,  Paul  Otlct  and  Henri  Lafonlaine,  conceived  of  a  universal  index  to  recorded 
knowledge,  to  which  people  all  over  the  world  might  contribute,  and  which  would  in  its  turn  he  available  to 
all.  It  was  of  course  not  feasible  to  think  of  alphabetical  arrangement  of  index  terms  in  such  a  situation, 
since  it  was  envisaged  that  contributions  would  he  received  from  nations  with  many  different  languages;  a 
systematic  arrangement  using  n  notation  was  essential  to  the  success  of  the  enterprise.  Consideration  of  the 
possibilities  showed  that  a  scheme  existed  which  might  serve  the  purpose:  Dewey's  Decimal  Classification, 
then  in  its  fifth  edition.  Ollct  ami  Lufoutaiuc  sought  and  obtained  Dewey's  permission  to  modify  his 
scheme  in  order  to  make  it  suitable  for  bibliographical  rather  than  shelf  arrangement.  This  was  done  largely 
by  the  Miperiiiqiositiou  of  several  devices  for  showing  bibliographical  form,  the  language,  the  date,  and  so 
on.  They  then  classified  some  thousands  of  articles  in  lime  for  the  First  International  Conference  oil 
llihliography,  held  at  their  suggestion  in  IIW."».  Asa  result  of  this  conference,  an  international  organization, 
the  HR  v  lilute  International  de  lu  llihliographie)  was  set  up  to  manage  the  index.  This  imdy  later  hccumc 
tile  International  Federation  for  Documentation  (I'll)). 

With  the  development  of  the  index,  it  proved  necessary  to  develop  also  the  classification  scheme,  and 
the  latter  was  published  its  IWi  with  the  title,  "Manuel  du  repertoire  univcrscl  hihliogruphique," 
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emphasising  its  function  us  the  means  of  arrangement  of  tin's  one  index.  However,  once  published  the 
scheme  was  adopted  by  many  libraries  and  government  organizations  in  Western  Europe,  and  its  use  spread 
gradually'  throughout  the  world,  despite  the  fact  that  it  was  available  only  in  French. 

The  Great  War  of  191-1-1918  was  a  heavy  blow  for  the  index,  and  in  the  early  1920’s  it  was 
abandoned.  Liy  Ibis  lime  the  classification  scheme  was  sufficiently  well  established  in  its  own  right  to 
warrant  a  second  edition,  published  in  French  over  the  years  1927-1 9-‘l.‘l.  Olid  and  l.alontainc  supervised 
the  revision  of  the  Humanities  and  Social  sciences;  Frits  Honker  Duyvis,  seconded  the  Natural  sciences 
while  at  the  Dutch  Patent  Office.  A  third  edition  in  German  was  begun  in  1934;  publication  of  this  was 
interrupted  by  the  Second  World  War,  and  was  not  completed  until  1952,  a  separate  index  being  published 
in  three  volumes  1951-1953.  The  fourth  edition,  in  English,  began  publication  in  1943  hut  is  not  yet 
complete;  it  is  hoped  that  the  completed  schedules  will  he  available  by  the  end  of  1969,  hut  those 
published  in  1913  will  not  have  been  revised.  As  these  include  Class  5  (Science)  and  Class  0  (Generalities), 
there  will  obviously  remain  a  substantial  amount  of  work  to  do  before  it  can  legitimately  he  claimed  that  a 
complete  up-to-date  edition  exists  in  English.  Other  editions  in  progress  include  the  Japanese  and  Spanish 
and  a  new  German  edition,  hut  at  present  the  latest  full  edition  completely  available  is  the  now  somewhat 
out-of-date  first  German  edilie:.. 

A  classification  scheme  which  is  not  available  to  potential  users  is  unlikely  to  succeed.  The  Universal 
Decimal  Classification  (UDC)  lias  therefore  been  published  in  a  number  of  languages  in  abridged  editions; 
the  English  abridgement,  originally  based  on  the  usage  of  the  Science  Museum  l.ihrary  in  London,  whose 
Director,  S.C.  Bradford,  was  an  ardent  supporter  of  UDC,  is  now  in  its  third  edition,  dated  1961.  This  is  the 
edition  most  widely  used  in  English-speaking  libraries.  In  recent  years  ‘medium'  editions  have  also  been 
prepared;  the  first  of  these,  in  German,  was  published  in  1967.  The  distinction  between  l  ull,  Medium  and 
Abridged  editions  appears  to  he  a  pragmatic  one;  Mills  (see  pages  6-12)  has  been  unable  to  find  any 
theoretical  basis  for  the  degree  «f  abridgement,  which  varies  from  subject  to  subject.  Overall,  there  is 
intended  to  he  an  approximate  r„..u  of  10:1  between  Full  and  Abridged,  with  the  Medium  falling  at  the 
geometric  mean,  hut  this  is  not  necessarily  found  in  any  particular  subject. 

The  revision  procedure  for  UDC  is  a  source  of  both  strength  and  of  weakness.  Drafts  of  new  schedules 
are  usually  prepared  by  users  working  in  libraries  in  the  subject  area,  and  thus  reflect  the  current  needs  of 
users  of  the  literature.  They  are  submitted  to  international  subject  committees,  consisting  of  librarians  and 
other  interested  parties  from  all  over  the  world.  Once  approved  by  these  committees,  drafts  go  to  the 
Central  Classification  Committee,  which  is  the  body  having  direct  responsibility  within  the  International 
Federation  for  Documentation  for  the  UDC.  When  approved  by  the  CCC,  drafts  are  published  as  I’- Notes, 
which  are  open  to  comment  by  any  UDC  user  for  a  period  of  four  months.  It  is  evident  that  to  he  accepted, 
a  draft  lias  to  undergo  scrutiny  by  a  number  of  well-qualified  experts,  and  is  tint,*  likely  to  satisfy  the  needs 
of  the  revision  area  subject-wise,  though  one  must  cuter  a  “caveat"  here  that  many  of  the  experts  are  not 
expert  in  classification  theory,  and  new  schedules  may  not  stand  up  well  to  a  searching  examination  on  this 
ground.  On  the  other  hand,  the  process  of  seeing  a  draft  through  the  various  committee-,  involved  can 
tedious,  since  (he  work  lias  normally  to  be  done  through  correspondence,  while  objections  to  a  P-Note  can 
lead  to  even  lengthier  delays.  Two  years  would  he  good  progress  from  beginning  work  to  filial  acceptance; 
the  schedule  for  aerospace  science  took  eight  years  before  it  gained  final  approval. 

P-Noles  to  which  no  objections  are  raised  become  part  of  the  official  schedules  and  are  published  in 
the  next  issue  of  Extensions  and  Corrections  to  the  UDC;  this  is  published  at  six-monthly  intervals  and 
cumulates  progressively.  All  extensions  and  corrections  affecting  the  first  Ccimaii  edition,  up  to  the  end  of 
1964,  are  incorporated  in  one  set  of  volumes;  a  further  volume  covers  1965,  1*466,  ami  1967,  while  it  is 
necessary  to  consult  the  latest  issue  for  changes  since  the  end  of  1967. 

To  discover  the  latest  state  of  a  particular  schedule,  it  is  necessary  to  consult  not  only  the  latest  full 
edition  published  (which  may  lie  the  Cermau)  Inti  also  the  series  of  Extension*  and  Corrections;  in 
addition,  it  is  as  well  to  study  recent  P-Noles  to  sec  whether  any  further  amendment*  are  presently  under 
discussion.  Lick  of  funds  often  means  that  pnqtosds  arc  not  translated  from  their  original  language, 
normally  English,  Ercucli  or  German.  The  combination  of  having  to  took  in  a  number  of  places  for  the 
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I;i tot  schedule  ami  Inning  to  Ik*  altlc  to  translate  freely  front  French  and  German  may  prove  to  he 
something  of  a  deterrent  to  the  potential  user. 

The  seheme  itself  hears,  in  outline  at  least,  a  considerable  resemblance  to  its  parent,  the  Dewey 
Decimal  Glassification  (DG),  though  there  has  been  one  major  change:  the  transfer  of  Philology  from  its 
place  in  DG  between  Social  sciences  and  .Natural  sciences  to  a  more  satisfactory  position  within  a  wider 
group  Language  and  Literature.  This  resemblance  means  that  in  many  ways  the  overall  order  in  UDC  no 
longer  reflects  modern  thought:  for  example,  Psychology  is  found  as  a  subdivision  of  Philosophy;  Transport 
engineering  is  separated  from  Railway,  Highway  engineering  hv  Hydraulic  engineering  and  Public  health 
engineering:  Nuclear,  atomic  and  molecular  physics  follow  all  the  rest  of  Physics  instead  of  preceding  it. 
Tvo  studies  of  UDC  commissioned  by  UlNFSCO  and  published  in  1961  were  highly  critical  of  the  scheme, 
largely  on  the  basis  of  its  poor  overall  order.  Major  changes  have  been  proposed,  such  as  the  development  of 
a  new  group  of  ‘bridge’  subjects,  c.g..  Communication,  to  fit  into  the  place  between  Soeial  sciences  and 
Natural  sciences  left  vacant  by  the  transfer  of  Philology.  Little  progress  on  these  developments  is  evident, 
and  it  seems  that  they  have  aroused  considerable  opposition  among  the  more  conservative  users  of  UDC.  As 
with  any  information  retrieval  system,  there  is  a  conflict  between  past  practice  wind  present  needs,  to  which 
there  is  not  an  easy  solution. 

Once  the  detailed  structure  of  the  UDC  is  studied,  however,  the  resemblance  to  DC  ceases,  largely 
through  tl.,  use  in  UDC  of  a  number  of  nolationa!  devices.  The  purpose  of  thr  notation  in  a  classification 
seheme  is  often  misunderstood;  it  is  thought  that  the  notation  is  the  classification,  whereas  it  is  in  fact 
merely  the  means  wherein  the  arrangement  dictated  by  the  classification  can  conveniently  he  seen  and 
used.  The  notation  must  lie  capable  of  reflecting  the  systematic  arrangement  oomplctcly,  and  this  leads  to 
certain  problems.  UDC,  like  other  classification  schemes,  is  intended  to  he  used  in  a  precoordinate  maimer: 
that  is,  composite  subjects,  consisting  of  several  concepts  in  association,  are  treated  as  units,  rather  than 
split  up  into  their  elements  as  is  the  practice  with  poslcoordinate  indexing  systems.  It  is,  of  course, 
impossible  to  foresee  all  the  composite  subjects  which  may  arise,  and  modern  classification  schemes  are 
therefore  synthetic:  that  is,  they  list  the  individual  concepts  which  are  found  within  a  given  subject  area, 
and  give  the  iiuliv  idual  classifier  the  means  whereby  he  can  a  socialc  these  concepts  to  reflect  the  composite 
subjects  found  in  documents.  It  is  at  this  point  that  nolalional  problems  can  arise;  while  it  is  a  simple 
matter  to  devise  a  notation  which  will  reflect  an  enumerated  order,  it  is  much  more  difficult  to  devise  one 
which  will  reflect  not  only  the  enumerated  order  hut  also  permit  the  insertion  of  composite  subjects,  not 
enumerated  hut  synthesized.  in  their  correct  places  in  the  overall  arrangement.  For  example,  it  must  he 
possible  to  specify  not  merely  Nuclear  Reactors,  hut  also  Fast  Reactors  (i.e.,  u  type),  Reactor  Coolants  (a 
part),  Reactor  Fuel  Clements  (a  purl),  Reactor  Fuel  F.lcment  Cans  (port  of  a  part),  Deterioration  of  Reactor 
Fuel  Klement  Cains  (a  process  occurring  within  a  part  of  a  part),  Reactor  Control  (an  operation  on  a 
reactor),  Fast  Reactor  Control,  Fast  Reactor  Fuel  Kleincnts,  Deterioralkm  of  Fast  Reactor  Fuel 
Kleinenls-and  any  other  combination  of  concepts  which  may  occur.  To  do  this  without  restriction  requires 
that  each  conecj  l  should  have  its  own  piece  of  notation  which  may  be  combined  ambiguously  with  any 
other. 

As  indicated  above,  it  is  found  that  the  concepts  occurring  within  a  particular  subject  area  ran  be 
grouped  into  sets— parts,  processes,  operations,  tyjies,  etc.— which  are  rulled  facets.  A  concept  within  the 
context  of  a  facet  is  known  ns  a  focus;  if  the  analysis  of  the  subject  has  been  eonaplrled  satisfactorily,  it  will 
he  found  that  foci  within  the  same  facet  are  mutually  exclusive:  that  is,  they  cannot  Ik*  combined,  l  or 
example,  we  may  have  Fast  Reactors  and  Thermal  Reactors:  Fast  Reactor  fuel  Klcincd*  and  Tliermal 
Reactor  Fuel  F.lcmcnls;  hut  we  cannot  have  fast  thermal  reactors- 1 Ih*  comlwnatiou  is  meaningless.  The 
notation  must  therefore  |iermit  the  unambiguous  combination  of  foci  front  different  facets,  in  such  a  way 
that  the  result  is  a  meaningful  translation,  into  symbols  having  an  ordinal  vatnr,  of  thr  original  ront|*o*itr 
subject. 

UDC  Motnliou  contains  a  number  of  devices  which  are  intended  to  |temwl  synthesis.  Many  of  these 
relate  to  ‘common'  facets  those  like  Time  and  llace,  lamguage  and  Rildiogtapliieal  Form- which  may 
applv  lo  any  subject  or  document.  There  are  errtain  s)  ndsils  which  are  used  for  the  more  specific  kinds  of 
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synthesis  to  lie  found  within  tlu*  context  <if  particular  sulijccts:  these  arc  the  colon,  hyphen  and  point  0 
0).  Of  these,  the  hyphen  and  point  0  are  used  to  introduce  the  facets  within  a  subject,  and  their 
meaning  as  facet  indicators  depends  on  their  context.  For  example,  in  Philology  -50  meat's  Syntax,  in 
Engineering  -56  means  Tortpie  Control;  in  Physics  .Odd  means  Methods  of  Mca.-urcui<'nl,  in  Literature  ,083 
means  Editing.  By  contrast,  the  colon  is  used  to  join  pieces  of  notation  from  anywhere  in  the  complete 
schedules;  it  has  the  significance  'in  relation  (o'  and  nothing  more.  We  may  find  it  Used  to  dhole  a  subject 
directly  (genus-species),  c.g., 

035.965  Indoor  Plants  (horticulture) 

635.905:582.075  Indoor  Anemones 

or  it  may  he  used  to  combine  foci  from  different  facets,  e.g., 

035.905:032.38  Virus  Diseases  of  Indoor  Plants 

or  it  may  he  used  to  indicate  a  more  diffuse  relationship  such  as  the  essentially  ad  hoc  phase  relationships 
of  influence,  comparison,  hia.-  or  exposition,  c.g., 

035.905:097.38  Effect  of  llol-Air  Central  Healing  on  Indoor  Plants 

035.905:747  Indoor  Plants  for  Interior  Decoration 

It  must  he  rememberer!  that  the  synthetic  devices  in  l  DO  were  developed  some  time  before  modern 
classification  theory  had  distinguished  lietween  the  several  different  kinds  of  relationship.  Hrceiit  research 
has  shown  that  their  lack  of  precision  is  a  severe  handicap  in  a  computer-based  retrieval  sy  stem.  In  addition, 
the  use  of  the  hyphen  and  point  0  is  by  no  means  standardized  throughout  the  scheme,  so  that  users  who 
wish  to  develop  new  schedules  may  he  in  some  doubt  a-  to  the  Ih-sI  way  to  allocate  '.rotation. 

in  addition  to  the  common  facets,  which  are  found  in  every  classification  scheme,  anti  the  special 
signs  of  relationship  just  described,  I'DC  contains  three  other  hinds  of  notalional  sy  minds.  The  first  of 
these  are  the  signs  of  aggregation,  the  slash  and  the  plus  (/  an<|  « ),  In  a  classification  scheme,  div  ision  should 
always  be  proximate,  i.c„  it  should  not  omit  any  steps  lietween  a  genus  ami  3s  species  subdivisions. 
Unfortunately,  Dewey  in  his  original  outline  did  in  fact  omit  many  such  steps,  which  wrre  lltrr,  fore  not 
represented  by  notation.  For  example,  in  Zoology  we  find  that  the  schedule  goes  direct  from  the  general 
heading  to  the  s|teeific  headings  Invcrtehrala  and  Vertebrata,  omitting  the  intermediate  beading  An!  nil 
Taxonomy.  The  use  of  the  slash  permits  u#  to  insert  such  omitted  headings,  e.g.. 


59 

Zoology 

591 

General  Zovdogv  (i.r.,  proeev-s  s  facet) 

592/599 

Systematic  Zoology.  Animal  lavononty 

592 

Invrrtehrata 

5% 

VeTtrlrrata 

etc. 

In  effect,  the  Mash  shows  consecutive  extension,  to  give  notate  in  which  includes  all  the  topics  v  bieli 
•re  found  within  the  aggregate  (leading  originally  omitted. 

Tlwre  arc  also  cases  of  aggregation  where  consecutive  extension  is  not  involv'd.  There  are  two  ways 
of  treating  Seieiver  and  Tnlinologv ,  for  example:  the  first  is  to  group  all  mu  ihi  s  together  ami  all 
technologic*  together;  the  nnmil  is  to  group  together  each  a  rmr  and  its  de|H-udeiit  In- limdogv  .  Both  of 
llmsc  are  legitimate  gnHi|»ing».  (ml  it  is  not  (He-ilih  to  u-c  Iwsllt  in  tin-  lim-ar  lonlexi  of  a  r la— die alum 
mhrmc.  Tlie  Use  of  tlie  <  makes  it  poseildr  to  ih  note  |Ihw  aggregates  which  an-  not  ralrn-il  tor  liv  lit*- 
gron|»ing  in  the  scheme  itself.  DeWry  chose  the  first  of  thr  two  alternatives  alwive.  i.r.,  all  a  s  iiiv-  are 
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grouped,  as  iiri'  .ill  technologies.  MIC  therefore  follows  llir  same  pattern,  lint  can  group  s|icrifir  sciences 
ttilli  their  technologies  1 1 \  in'  ol  die  *,  c.g..  I  *h2l.(kP)  \uch-ar  science  and  technology.  The  problems 
of  Using  die  *  to  denote  Midi  aggregates  have  lieen  discussed  hv  l  i i.-helt  (mm-  pages  21-2.1). 

The  M-eond  of  the  special  signs  c> t  relationship  i>  the  .(Ml.  mm-iI  to  introduce  the  so-eallcd  Point  of 
View  numhers.  llnsc  represent  .1  hind  of  c*  mtiioii  (.n  et  in  wlii*‘h  concepts  as  economics,  operation  and 
management  are  to  he  found.  The  organization  of  this  facet,  or  perhaps  rather  a  sol  of  facets,  is  often  in 
conflict  with  facets  cmiinc rated  within  subjects  in  the  main  schedules,  and  the  title  ‘point  of  view'  is  a 
misnomer;  only  in  one  ease  can  it  lie  claimed  that  this  is  the  correct  designation,  and  that  is  the  relatively 
recent  addition  ol  .(H)  colon  to  introduce  (he  author’s  point  of  view.  Tor  example,  a  work  on  dialectics 
written  from  die  Marxist  point  of  view  could  he  given  the  notation  I fi2.fi.(M):.TJo.5,  in  which  dialectics  is 
represented  hv  Hi2.(i.  Marxism  liv  .5 .t . 

The  third  svmltol  Used  with  a  special  meaning  js  the  apostrophe.  This  is  mainly  um-(I  at  present  in 
suhjecls  such  a*  (  liemistrv  ami  Metallurgy  .  wln-re  the  idea  of  subject  synthesis  as  opposed  to  notational 
s\  lit liesis  is  found.  I'  or  example,  in  ( itiemi-trx  ,  Sodium  i'  "1  Ifi.T.I,  ('hlorinc  olfl.  Id;  the  Chemistry  of  Salt  is 
thus  Ib.o.t  Id,  It  lias  Ih-cii  argued  that  to  restrict  the  apostrophe  to  this  use  is  to  waste  one  of  the  limited 
iiunilier  of  notational  symbols  available  (limited  hv  the  fact  that  they  must  ap|K-oron  a  standard  typewriter 
keyimard).  However,  if  other  schedules  are  develop'd  along  those  lines,  it  should  prove  possible  to  retain 
the  anoslroplie  lor  t.his  purpose. 

One  ol1  er  symbol  Ini'  Ih-cii  Used  in  TIKI  notation:  square  brackets.  An  important  feature  of  a 
synthetic  classification  scheme  is  the  citation  order,  i.c.,  the  order  in  which  l!ic  elements  of  a  composite 
subject  arc  to  lx-  cited  in  the  notation.  Tor  example,  Place  is  normally  subsidiary  to  all  the  facets  of  a 
particular  subject,  and  the  notation  lor  Place  therefore  appears  towards  the  end  of  the  complete  notational 
symbol.  There  will,  however,  be  topics  when-  Place  is  more  significant  than  this,  for  example  in  Political 
parties  or  even  Polities  generally;  in  such  eases  we  need  to  In-  able  to  manipulate  the  notation  in  such  a  way 
as  to  bring  the  notation  for  Place  nearer  the  beginning  of  the  total  symbol.  The  notation  for  Place  does  in 
fact  permit  this,  as 


5:».I*|62I.(V d'>;6r».tHI.Tf») 

[5,‘W.  I » 021  .(Id1)  |  :6*>.0I  I  .oh 

This  u«-  of  square  brackets  rombined  with  a  stamlatd  order  of  application  of  devices  »  also  discussed 
by  Pefeault  (mm-  pages  i  It 21). 

The  need  for  revision  is  of  course  rrcognilrd,  and  to  avoid  the  confusion  which  might  arise  if 
notational  symbol*  were  mix'd  with  chaivgvd  meaning  a  jK>liey  of  ‘starvation’  t»  in  effect.  This  means  tint  a 
new-  schedule  iih»  dll  !  rent  uotatiou  from  the  old,  and  that  the  old  notation  is  left  unused  for  a  minimum 
of  ten  years,  bv  winch  time  it  is  a»»omed  that  it  may  if  necessary  |w  reused  witliout  too  lunch  confusion. 
Tor  rxanqdr,  until  I'Hil  the  schedule  lor  Particle  Aceelrralors  used  tile  notational  Iwc-c  fi2l.  KU.bl  and 
(i2l,.'U»l.b2;  a  m-w  schedule  was  dcvdojicd  using  G2 1  Ml l.b.l  to  h2l.-TWI.hfi  and  leaving  the  previous 
notation  vacant.  Ilv  072  it  will  lie  jwi-sililr  to  truss-  the  previous  notation  if  it  should  prove  ih-sirahle.  Hie 
litelhod  can  leatl  to  a  lengthening  of  the  luw  notation  in  sonic  rases,  but  in  grnrr.il  this  will  not  I  s'  a  srrviMis 
prxddi  ni.  pal  In  iil.ulv  a*  the  notation  for  ib  tailed  compo-ite  «iliy-cl«  will  in  am  ease  br  bing. 

It  will  lie  dear  from  this  brief  account  that  TIM,  as  it  stands  at  jimriil  suffers  from  a  number  of 
drfr  rts,  which  may  Is-  tabulated; 

|)  Tbr  overall  onlcr  of  subpet*  reflects  in  many  ways  an  age  now  pad.  Many  new  subject*,  and 
rvrn  some  not  so  new.  Iiavc  I  tail  to  lie  inrorjiocatrd  m  unsatisfactory  local  intis  in  relation  to 
llu'%  |mrell>  dl>c  1 1 dines. 

2)  Tbr  w lii-ilob-s  reflect  a  nnvtnrr  of  rmimeratioii  and  syntliesis  wbieh  in  many  cases  lead*  to 
imUgvnlv  ami  unsatisfactory  unlrt. 

.1)  |  Ih-  notation  is  olteu  not  miHm  ientlv  precisr  (  stand  up  In  I  lie  riciujntl*  of  a  tightly  organised 

letrw'val  system. 


S 


4) 


Tile  revision  procedure  lends  to  lie  slow  and  erratic.  Schedules  are  revised  only  when  there  is  an 
expressed  demand  and  someone  willin''  to  do  the  work,  so  that  tin*  overall  impression  is  very 
uneven;  some  parts  are  up  to  date,  others  have  clearly  not  been  *e\  is*  »J  fully  for  many  y  ears. 

5)  There  is  no  clear  guidance  as  to  how  new  schedules  should  he  compiled  when  the  need  arises. 
Many  recent  sche  lilies  have  hern  developed  alone  aualytieo-sy  nthelie  lines,  tiy  Users  aware  of 
recent  classification  theory:  others  appear  to  he  compiled  alone  ||it-  old.  haphazard,  lines  of 
enumeralive  classification.  There  appears  to  he  little  consistence  in  t lie  way  that  the  notational 
devices  are  used.  The  document  published  hv  the  I’ll)  dealing  with  revision  procedures  refers 
only  to  the  administrative  problems. 

6)  The  publication  program,  particularly  of  the  full  editions,  leaves  miicli  to  he  desired. 

To  set  against  these  negative  features,  there  are  a  number  of  positive  aspects  which  suggest  that  l  IK’ can 
continue  to  plav  an  important  role  in  future  information  systems: 

1)  It  is  possilde  to  rev  ise  most  of  the  unsatisfactory  features  within  the  present  framework;  indeed, 
many  recent  revi  ions,  for  example  the  schedules  lor  Nuclear  science.  Nuclear  technology,  ami 
Seismology,  are  completely  in  line  with  modern  theory  and  would  need  little  amendment  in 
any  overall  revision. 

2)  The  publication  procedure  can  he  transformed  hv  computer  techniques,  so  that  it  would  hr 
possible  for  any  user  to  have  at  all  times  a  completely  up-dated  set  of  schedules. 

3)  The  notation,  once  it  is  applied  consistently  anil  precisely,  will  lend  itself  well  to  vcMipuler 
ojvcralion. 

4)  HI)C  is  used  hv  a  great  many  libraries  around  the  world,  and  will  almost  certainly  continue  to 
hr1  used  very  widely.  It  contains  a  great  deal  of  invaluable  enumeration,  the  work  of  a 
considerable  number  of  *"  ;wrts,  whirl)  is  umipialled  hv  any  other  sclw  uie. 

3)  It  has  the  hacking  of  a  substantial  international  ag«  m  y  ,  the  I’ll). 

6)  It  is  used  by  a  number  of  abstracting  and  indexing  services  either  as  the  basis  of  their 
arrangement,  or  else  as  an  additional  aid  to  users. 

7)  It  is  now  the  official  classification  scheme  in  scientific  and  technical  libraries  in  the  I’SSIl.  A 
number  of  revision  proposals  have  cm*  from  Soviet  I’nion  in  recent  years,  for  example  the  use 
of  .00:  to  repre-eul  author’s  point  of  view,  and  a  detailed  m  hedule  f*  *r  Fronoiilic  geology  ,  this 
latter  b*ing  still  at  the  I’-Notr  stage. 

It  would  seem  tliat  perhaps  the  main  problem  that  has  faced  I  IK.  in  the  jest  ha-  Invit  lack  of  fvuub 
to  support  aile*|uate  reorganisation.  Only  in  llir  vrry  rvernt  pa>t  has  the  I  l|)  I  ns  n  able  to  employ  evin  a 
small  permanent  Secretariat,  and  most  of  the  rev  isio.i  work  lu»  been  done  to  libeanaio  in  tlu  ir  spare  time. 
Tbr  HrilWl  Standard*  Institution  (liSI),  the  body  rrs|»sn.sib|e  for  publishing  the  I  m;.Iis|i  i-dilixit,  was  unable 
la  employ  no  -  ‘.'nan  one  Technical  Officvr  for  I  I K  ■  until  thfvll,  when  a  gram  front  liigland*  t  tflu  c  «>l 
Science  and  T-  ctmologx  lit’.ortnalion  (OSTI)  enabled  IIS!  to  treble  Ok  u  staff  inira  ediatelv .  It  is  perhaps  an 
indra-  .i<  of  the  possibilities  that  tnauv  of  tlsr  most  *urrrx4ul  recent  revisions,  b>e  example  that  in  Aim  b  ar 
aoete  e,  (ii,|  trr|i«ioti>gv.  have  come  from  large-scale  organisation  where  it  lu>  l«  hi  c«ii,»tdervd  part  of  the 
official  work  of  the  lihl  trx  »laf(  t«»  develop  the  ftcee.sswv .  schedules.  Hillside  llu»  k*tid  of  situation,  |  |t(.  ha» 
•  rurtoosly  amateur  air;  Kfil«  Ibmker  Ihivvi-  *»ho  as  (iciural  Secrrl.:rv  of  |  II*  prolsablv  the  greatest 
•angle  innnetter  on  I  |H!  for  a  jwnod  t;f  some  thirtv  wars,  was  never  jmid  by  tin-  t  it).  (Ih-  was  employed  by 
the  Ihltelt  I'alcnl  (Iff ter.)  \  definite,  nsuTflrtl  effort  by  all  interested  parties  in>_lit  well  yield  substantial 
improvements  in  the  sclwmr  as  a  whole. 

FUNIMMK.NT  U.S 

HUJw  MF.DIIAI  \\;>  MtltllXiKI)  I.MTIOSS  OF  FIX!  (J  Mills) 

Thne  dm-ripthm*  tv  ter,  to  the  anttninl  of  detail  enumerated  in  the  «la~  titration  -  •  Iw-diilr*.  llu- 
significant  t  of  tlelail  in  a  vdas-ifieation  is  that  jm-etMou  ui  scan  h mg  an  mb  v  ib  j*r>>d«  on  the  |uv<  toon  with 
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which  sin  !•»  of  documents  ran  In-  defined.  This  precision  in  description  does  not,  however,  depend 

only  on  eniftnrr.>led  detail.  Tin-  decree  of  synthesis  allowed  is  also  very  important.  The  interaction  of  these 
5*o  features  i>  considered  in  detail  later, 

1.  U i)(!  editions  and  their  degree  of  detail 

1.1  The  basic  offieiat  edition  is  Use  Hns-scls  expansion  of  1927-33  (the  2nd  international  (full) 
edition,  in  French),  supplemented  in  the  subsequent  German,  English  and  other  full  editions 
(although  only  the  German  is  as  yet  cemph-te). 

1.2  The  first  abridged  edition  ."pj wared  in  l')22.  in  German;  the  first  English  abridged  edition 
appeared  :n  19-91.  The  significant  Trilingual  Edition  (1930),  together  with  the  various 
individual  national  ahridgeine; established  a  rough  standard  as  to  detail,  about  1:10  in 
relation  tit  the  full  editions.  Although  a  main  motive  in  producing  abridged  editions  has  been 

p  i  r  r 

the  desire  to  produce  a  simple  introduction  to  the  system  and  one  less  daunting  to  beginners 
than  tiie  full  edition,  it  seems  likely  Shat  the  delays  in  producing  the  ftdi  editions  have  also  been 
a  strong  reason,  i.e.,  the  a  bridge  incuts  .have  been  ceeu  as  a  slop-gap  {rending  the  appearance  of 
the  full  schedules, 

1.3  The  Medium  editions  which  have  begun  1st  appear  in  the  last  decade  aim  at  a  one-volume 
edition,  substantially  more  d<  tied  ti-  n  the  Abridgements  (of  the  order  of  3:1)  hut  still 
considerably  less  detailed  than  the  lull  editions.  Again,  it  seems  likely  that  the  continued  delays 
ii«  pt i.diiviiig  complete  full  editions  Siks  bce«  so  important  reason  for  their  appearance. 

1.4  Although  the  various  reductions  appear  to  approximate  to  two  fairly  constant  proportions  (1:3 
and  hit))  it  does  seem  that  there  are  ho  precise  rules  governing  the  production  of  UDC 
schedules  of  varying  she,  cither  fis  to  the  total  sire  of  a  given  edition  or  to  the  balance  between 
classes  in  one  edition,  do  some  exploration  c«£  the  possibilities  would  seem  to  be  desirable  if 
explicit  objectives  ate  to  be  met  and  consistency  observed. 

2.  Specificity  in  ITH! 

2.1  Historically ,  l:[)C  developed  from  the  Dewey  DC  as  a  response  to  <Iic  need  for  maximum  detail 
in  jHuifieation.  It  sought  to  achieve  this  by  developing  not  only  detailed  enumeration  of 
subclasses  with  generic  hierarchies  bui  also  synthesis  its  a  major  method  of  signifying  compound 
chisM-s.  This  was  an  alternative  to  the  elaborate  enumeration  of  suck  classes  (i.e.,  classes 
combining  terms  from  two  or  more  faccts~r.g.,  Insect  pcsls  in  storugc  of  grain  crops)  which  is 
severely  limited  by  the  impossibility  of  pointing  owl  all,  or  even  many  of  the  possible 
combinations  which  can  lie  formed  between  elementary  concepts  (i.e.,  concepts  reflecting  one 
facet  only). 

2.2  Synthesis  implies,  Inevitably,  the  prior  analysis  of  subjects  into  relatively  elementary  classes 
(Inserts,  IVsls,  .Storage,  Grain. , .).  iiuch  conceptual  analysis  leads,  of  course,  to  facet  analysis, 
ulthorgh  the  full  implication*  of  this  were  not  apparent  to  the  early  compilers  of  UDC  and  are 
still  no'  as  .•pparenl  a*  they  should  be  to  sonic  participants  in  the  revision  and  expansion  of 

line. 

2.3  Alongside  the  need  to  develop  conceptual  aitulysis  vvus  the  need  to  develop  a  notation  able  to 
implem-nt  die  sy  it  these,  on  which  aehieveincnt  of  really  detailed  subject-specification  depends. 
Again,  Ibis  led  inevitably  to  faceted  notation  and  the  various  auxiliary  devices  and  the  colon 
demonstrate  this. 

3.  Specificity  in  index  language* 

3  I  The  ability  to  he  precise  in  index  descriptions  is  essentially  the  resolving  power  of  the  index 
language  in  class  definition.  A  broad  classification  cannot  focus  on  us  small  u  class  as  a  detailed 
one. 
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3.2  Of  the  two  major  parameter.-.  Ly  which  index  priTorniancr  is  measured- Recall  and 
Precision- the  latter  is  entirely  dependent  oil  the  ability  of  the  in<bx  language  to  provide  high 
resolving  power.  Recall  depends  on  indexing  policy  (as  to  cxltaustwily,— i.e.  the  thoroughness 
with  which  a  document's  information  content  is  described)  and  searching  policy  (the  more 
broadly  a  search  is  made  the  greater  the  chance  of  retrieval).  A  failure  or  inadequacy  in 
exhaustively  of  indexing  can  he  compensated  for  by  broader  starching.  Rut  nothing  can 
compensate  for  inadequacy  in  the  specificity  cf  indexing— without  specific  index  descriptions. 
Precision  is  limited  absolutely. 

3.3  It  should  he  noted  that  this  argument  rests  on  an  interpretation  of  specificity  as  being  the 
generic  hierarchical  level  at  which  a  concept  is  described  by  the  index  language.  For  example,  a 
document  dealing  with  Insect  pest  attack  on  Potatoes  in  clamp  storage  may  he  analysed  as  a 
compound  formed  by  litc  intersection  of  terms  from  3  diOercul  facets  (in  the  class 
Agriculiurc)-a  process  (uiscasc)  a  crop,  and  an  operation  (i.e.,  an  action  performed  on  a  crop). 
Exhaustive  indexing  of  this  topic  must  recognize  all  3  facets;  hut  lies  could  he  done  at  different 
hierarchical  levels;  e.g., 


Crops 


Biological  Processes 


Agricultural  Operations 


Field  crops 
Root  Crops 
Potatoes 


Disease. 

Caused  by  Pests 
Insect  Pests 


Stonge 
Ciairp  Storage 


If  ibis  were  indexed  as  Potatoes-Insect  pests— Storage,  the  dcseriptriu  would  be  exhaustive  but 
not  specific.  Specificity  implies  recognition  of  all  the  facets  (categories)  of  concepts  and  each 
one  at  its  most  specific  hierarchical  level  (in  the  generic  hierarchy  sinking  up  the  facet).  In  the 
example  above,  this  is  represented  by  taking  the  bottom  tern  from  each  of  the  three 
hierarchies.  A  criticism  of  this  intcqirclation  of  specificity  is  considered  later  on.  (Note  also 
that  any  reduction  in  exhaustivitv  automatically  effects  a  reduction  in  specificity  (hut  not 
vice-versa,  as  we  have  seen).  For  example,  if  this  subject  were  indexed  as  clamp  storage  of 
Potatoes,  the  absence  of  any  recognition  of  tin:  Processes  facet  is  akin  to  indexing  “All 
processes  considered”— vve  say  that  the  facet  is  ‘diffuse’. 

3.4  It  should  be  noted  that  specificity  is  a  relative  quality  in  a  practical  retrieval  situation.  For 
example,  in  a  special  collection  on  Transport  administration,  a  question  on  Passenger  services 
would  be  a  broad  one.  Greater  specificity  in  such  a  collection  would  entail  classes  such  as 
Passenger  booking  facilities  at  airports.  Rut  in  a  general  collection,  a  question  on  Passenger 
services  would  he.  relatively  precise  and  a  lower  level  of  specificity  in  index  description  might 
achieve  an  equally  high  precision  in  searching.  In  performance  measuring,  this  situation  is 
referred  to  as  the  ’generality  ratio’  and  must  he  accounted  for  in  assessing  precision. 

3.5  It  follows  from  the  above  that  resolving  power  (the  ability  to  describe  a  subject  specifically)  is 
dependent  on  two  different  facilities  in  an  index  language— the  specificity  in  its  indiv  idual  facets 
(really,  a  question  of  how  detailed  is  the  enumeration  of  the  species),  and  the  ability  to 
coordinate  terms  from  different  facets.  These  are  now  considered  separately  in  terms  of  FIX’. 


4,  Enumeration  within  facets  in  UDC 


Tiiis  lakes  two  forms: 

4.1  Continuous  ‘dissection’  (Rauganathan  s  term  for  it)  by  'irreversible'  subordination- i.e.,  the 
different  .haraelcristics  ol  division  are  applied  in  an  order  which  would  seem  to  lie  a  ‘natural’ 
one  cvcli  subordinate  step  being  ‘dependent’  on  the  one  above,  TIk  classic  example  would  he  a 
botanical  or  zoological  chain: 
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596 

599 

599.6 

599.61 

599.614 


Vertehrala 
Mammalia 
Ung, data 
I'roboscidea 
Elcphantidac 


Similarly,  in  lluilding  technology: 


69.0211 

.2 

.21 

.215 

.215.3 


or 


Duellings 
Windows 
Hinged  casements 
Side  hung 
Opening  outwards 


696 

696.4 

696.46 

696.463 

696.463.5 


Services,  instai'ations 
Hot  water  service 
Heat  storage 

Indirect  system  with  calorificrs 
Steam-to-water  calorificrs 


4.2  Separation  into  2  or  more  suhfaeets  (arrays),  which  can  he  compounded  if  necessary;  for 
example,  in  Architecture,  in  the  II 'hole  building  facet,  application  of  the  principle  of  division 
‘Function’  would  give  a  subclass  Residential  buildings;  application  of  further  principles  (Single 
or  multiple  occupancy;  Degree  of  detachment;  Number  of  floors)  would  give  a  chain  such  as: 

7211  Residential  buildings 

72(1.3  Houses 

728.31  Terraced 

728.31. 011.202  2-story 

Here,  although  one  might  say  the  first  two  steps  (Houses-lerrnced)  are  morc-or-lcss  irreversible 
(and  the  subfacets  reflected  not  worth  scheduling  separately)  the  principle  of  Number  of  slorys 
could  he  applied  before  ‘function’,  to  give,  say 

72.01 1.267:728.22  High  rise  buihlings-Flats 

4.3  in  both  cases,  to  some  extent,  and  entirely  in  the  first  case,  variation  in  detail  depends  on  the 
cut-off  point  in  enumerating  the  hierarchy.  For  example,  in  the  3rd  cd.  of  the  English 
Abridgement  (1961),  the  lust  hierarchy  is  terminated  at  599.61,  the  second  at  69.028.2,  and 
the  third  at  696.46. 

4.4  Insofar  as  FDD  notation  is  hierarehial,  the  differences  in  detail  ean  be  expressed  roughly  in 
terms  of  length  of  notation.  There  is  no  case  to  be  made,  however,  for  ruling  a  fixed  number  of 
digits  since  this  would  produce  absurd  variations  in  the  si/.e  of  documentary  class  produced 
(e.g.,  the  5  digits  of  646.16  represent  a  far  smaller  class  than,  say  621.31  Electrical  power 
supply ,  distribution  and  control— to  say  nothing  of  621 .38  Electronics. 

4.5  The  situation  in  the  fourth  example,  in  which  one  of  the  characteristics  defining  a  step  of 
division  in  the  generic  hierarchy  (number  of  storys)  is  separately  scheduled  makes  it  clear  that 
the  detail  within  a  facet  is  not  only  a  matter  of  the  degree  to  which  any  one  hierarchy  is 
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developed  hut  depends  also  on  the  degree  lo  which  the  different  arrays  within  the  facet  arc 
recognized.  The  theoretical  distinction  here  is  a  rather  tenuous  one.  For  example,  to  terminate 
the  development  of  the  ‘Houses’  hierarchy  at  728.3  would  remove  the  possibility  of 
distinguishing  Terraced  houses  as  a  distinct  species  when  searching,  and  it  would  do  this  by  not 
recognizing  the  array  ‘Mouses  by  degree  of  detachment’.  In  principle,  this  is  no  different  from 
removing  the  possibility  of  distinguishing  ‘2-story’  houses  by  not  recognizing  the  array 
‘Buildings  by  number  of  storys'.  In  practical  terms  however,  the  reduction  in  detail  w'ould  be 
greater  in  the  second  ease  because  the  array  ‘Buildings  by  r  unber  of  storys’  is  applicable  lo 
many  kinds  of  buildings  (i.c functional  kinds,  like  liesidcutia!,  shops)  whereas  the  array  ‘By 
degree  of  detachment’  is  really  peculiar  to  Houses.  'I  lie  position  here  is,  in  fact,  the  appearance 
within  a  facet  of  the  facility  lo  form  compound  classes  by  synthesis  (the  notational  face  of 
logical  intersection)  referred  lo  in  3.5  as  the  second  facility  needed  lo  achieve  resolving  power. 

5.  Coordination  by  synthesis  in  UDC 

5.1  There  are  3  levels  at  which  non-mutually -exclusive  can  be  coordinated: 

5.2  Coordination  of  terms  from  different  subfacets  (arrays)  of  the  same  facet;  e.g.,  Houses— Single 
story  728.3.011.261  coordinates  terms  from  (lie  Functional  types  and  l!i c  Number  of  floors 
subfacels  in  the  Whole  build  in"  facet  of  Architecture. 

5.3  Coordination  of  terms  from  different  facets;  e.g.,  Painting -Ceilings  698.12.023.1  coordinates 
terms  from  the  Operations  and  Parts  of  building  facets  of  Building  technology. 

5.4  Coordination  of  terms  from  different  main’  classes  (‘phase  relations’,  ‘complex  classes’).  For 
cxumple,  Planning— land-use-Law  71 1.14:31. 

5.5  In  a  fully  faceted  classification  these  3  ‘levels’ of  coordination  arc  separately  provided  for,  since 
the  resulting  compound  or  complex  classes  should  have  a  definite,  consistent  filing  position  in 
relation  to  each  other.  UDC  doesn’t  provide  consistently  or  distinctively  for  these  different 
situations;  e.g.,  the  class.  Thermal  insulation  of  buildings  by  aluminum  foil  reflects  strictly  a 
(5.3)  situation,  but  is  represented  in  UDC  as  699.86:691.771-416  as  though  it  were  a  (5.4) 
situation.  This  does  not  matter  so  far  as  the  achievement  of  precise  index  description  goes.  The 
fact  that  the  colon  in  UDC  can  sene  lo  represent  any  of  the  3  modes  of  coordination  (i.e.,  can 
be  used  as  a  general  purpose  synthetic  device)  means  that  theoretically  (and,  by  and  large,  in 
practice)  UDC  has  unlimited  ability  to  define  classes  by  coordination. 

5.6  This  ability  may,  of  course,  exact  a  heavy  price  notutionally;  e.g.,  the  class  llouses-Mullistory— 
Kitchens—  Regulations— Scotland  would  be  728.2.01 1.27. 05:643. 3(091. 7)(41 1).  Theoretically, 
if  the  notational  consequences  were  disregarded,  the  maximum  use  of  .synthesis  could  specify  a 
great  deal  of  detail  which  we  have  assumed  is  obtainable  only  by  enumeration  within 
hierarchies.  Taken  to  an  extreme  we  might  represent,  say,  the  concept  Internal  com!,  .-lion- 
engine  by  drawing  on  a  common  facet  for  the  notion  Internal  (—191).  In  this  way  the 
enumeration  in  UDC  could  be  reduced  lo  a  level  approaching  the  ‘minimum  vocabularies’  which 
sonic  British  users  of  coordinate  indexing  favour.  However,  UDC  was  never  designed  for  this 
sort  of  use  and  we  must  assume  enumeration  as  being  the  major  source  of  detail  within  facets. 

6.  From  the  above  analysis,  it  seems  clear  that  the  variations  in  resolving  power  of  UDC  between  Full, 
Medium  and  Abridged  editions  is  entirely  a  matter  of  the  degree  of  emmieration  of  terms  within 
hierarchies  since  the  narrowing  of  classes  by  coordination  (intersection)  is  always  possible. 
Theoretically,  tiiis  means  that  a  word-count  of  enumerated  terms  would  be  an  accurate  measure  of 
the  differences  in  detail  between  editions.  However,  a  complicating  factor  here  is  that  UDC  is  not  an 
entirely  faceted  system  and  many  examples  exist  of  enumerated  classes  which  simply  duplicate  w  hat 
is  already  achievable  by  synthesis.  For  example  631.3  Agricultural  machinery  yields  a  Special 
auxiliary  —13  applicable*  lo  any  agricultural  produce  (e.g.  633.1-13  Machinery  in  grain  farming).  But 
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at  637  Dairy  produce  one  finds  637.12  Milk  production  and  637.123  Milking  machinery.  Again,  it  is 
well  known  that  con  epts  represented  by  the  Point  of  View  numbers  arc  extensively  duplicated  by 
enumeration  in  many  classes. 


7,  Methods  of  arriving  at  different  reduction  in  enumeration 


There  seem  to  be  2  different  basic  procedures  possible: 


7.1  Deducing  the  enumeration  of  subclasses  within  subfacets  whilst  retaining  all  these  subfaects. 
For  example,  the  recently  published  full  edition  of  636/636.7  Transport  sendees,  Tra Hie 
organization  and  control  (US  1000)636/636.7 1: 1 96ft)  provides  this  enumeration  under  656.07 
Administration  and  Management: 


656.072 

-05 

.1/.2 

.3 

,4 

.5/7 


Passenger  Services 

Persons  (by  Age,  Race,  Sex,  ete.— as  3-05) 

Activities  of  passengers  (booking,  boarding,  etc.) 
Distribution  of  passengers 

Classification  of  passengers  (by  Class  of  travel,  Number 
traveling,  Activity  (tourist,  etc.) 

Administrative  operations  on  or  for  passengers  (inspection, 
care,  catering,  etc.) 


Most  of  these  subfaects  have  a  fair  number  of  classes  in  them,  as  indicated  in  my  parentheses. 
The  first  stage  of  reduction  (for  a  Medium  edition?)  could  eliminate  the  enumerated  classes 
within  subfaects  whilst  retaining  the  stihfaeel  as  a  class',  e.g.,  a  document  on  family  travelling 
would  get  the  number  636.072.4  which  would  represent  all  documents  dealing  with  particular 
classes  of  passengers  (defined  by  tin:  special  conditions  of  travelling  rather  than  by  the  more 
generally  applicable  principles  covered  by  ”03). 

7.2  Reducing  the  enumeration  by  eliminating  not  only  of  the  classes  within  arrays  (subfaects)  but 
the  arrays  them.-ihcs.  In  the  above  example,  ibis  would  leave  only  565.072  Passenger  sendees. 
This  is,  in  fact,  what  the  1061  Abridged  F.nglish  edition  does. 

7.3  This  example  demonstrates  again  the  important  purl  played  by  synthesis  in  providing  detailed 
specification  in  liDC.  The  existence  of  the  common  facet  for  Persons  at  3-03  means  that  even 
in  the  drastic  abridgement  to  636.072  the  notion  of  classes  of  /lasscngers  can  lie  specified 
(656.072 :-03)  and  a  fair  number  of  subclasses  within  this  facet.  This  rellerls  a  general  situation 
whereby  specificity  is  absolutely  reduced  only  for  those  hierarchies  which  depend  solely  on 
enumeration  and  cannot  utilize  sym.iesis  with  other  facets  because  they  represent  classes 
unitpiclv  dependent  on  the  given  context  (as,  for  example,  passenger  activities  like  booking, 
boarding,  etc.  are  peculiar  to  the  context  of  Transport  sendees). 


8.  Wc  arc  still  left  with  (he  problem  of  bow  far  to  go  in  the  full  editions  and  where  to  draw  the  cutoff 
line  in  reducing  hierarchies.  All  that  can  be  said,  it  seems,  is  that  both  der  isions  should  reflect  literary 
warrant  in  tiie  sort  of  documentary  material  (lie  edition  is  designed  to  organize. 

8.1  The  commonest  measure  of  literary  warrant  for  a  general  collection  is  the  output  of  monograph 
literature  represented  li\  large  current  national  bibliographies.  If  we  use  IINII  (Itritish  National 
Rihliographv)  as  a  guide  here,  this  would  give  us  a  level  of  specificity  a  little  greater  than  (hat 
catered  for  by  the  |)ewe\  DC,  Since  the  function  of  the  Abridged  edition  is  to  sene  the 
classification  of  ’non-core'  material  in  special  libraries  this  would  seem  a  reasonably  appropriate 
level  for  it  to  aitu  at. 


II 


8.2  For  the  Full  edition  lucre  is  still  something  of  a  mystery.  Lloyd,  at  FID,  argues  that  extreme 
detail  (of  the  kind,  presumably,  demonstrated  in  those  parts  of  the  Seismology  schedule 
excluded  by  FID)  is  inappropriate  in  an  index  language  for  pre-coordinate  indexes.  It  should  be 
obtained,  he  says,  from  descriptors  in  a  thesaurus.  This  seems  to  me  to  underestimate  the  use  of 
UDC  as  a  thesaurus  itself.  Thesaurus  terms  divorced  from  a  classificalory  context  which  defines 
them  and  indicates  their  major  relations  to  other  terms  are  diminished  in  their  usefulness.  Also, 
the  summarization  principle  which  is  basic  to  precoordinalc  indexing  often  calls  for  tbc 
recognition  of  these  super-specific  terms  and  I  think  a  Full  edition  should  cater  for  them  too. 

8.3  The  use  of  computer  printouts  showing  the  frequencies  of  postings  to  individual  terms  is  used 
by  a  number  of  post -coordinate  indexing  systems  to  control  the  size  of  their  vocabularies.  This 
may  have  something  to  offer  to  UDC  editions,  hut  I’m  not  sure  that  the  function  of  UDC  as  a 
general  index  language,  from  which  specialist  "-its  will  .-elect  what  they  want  and  reject  what 
they  don't  want,  does  not  make  this  criterion  invalid. 


FACETFD  ANALYSIS  WITH  THE  UDC  (T.W.  Caless) 


The  universe  of  discourse  evolves  from  what  is  discovered  by  man  about  every  atom  and  molecule 
that  exists  and  of  all  sets  and  combinations  of  these  atoms  and  molecules,  which  comprise  an  organism  at 
any  time.  When  organisms  reproduce,  this  activity  is  observed  and  recorded  by  man  as  information  about 
that  activity.  This  information  is  further  complicated  by  man.  the  observer  and  recorder,  reacting  to  bis 
own  feelings  and  thoughts  plus  a  reaction  to  being  acted  upon  bv  bis  environment.  Information  is, 
therefore,  a  recorded  by-product  of  scholarly  and  non-scholarly  investigation  which  undergoes  a  series  of 
complex  interactions. 

The  development  of  a  finding  language  requires  that  wc  draw  upon  the  natural  language  for  the 
purpose  of  locating  a  sought  for  piece  of  recorded  information  which  will  contribute  to  our  understanding 
of  a  particular  investigation.  This  language  is  abbreviated  in  that  it  is  not  used  for  speaking  or  writing  hut  is 
composed  of  fundamental  subject  elements  specified  by  constituent  relations  which  may  be  further  linked 
with  logical  relations. 

An  information  language,  to  be  fully  effective,  must  be  developed  so  that  the  user  can  find  things 
naturally.  At  the  same  lime,  however,  it  must  he  applied  to  the  literature  consistently  or  it  will  not  he 
possible  for  the  user  to  predict  where  lie  might  locate  a  specific  piece  of  information  if  it  were  arbitrarily 
filed.  Once  a  filing  system  has  been  developed,  it  should  represent  the  best  overall  arrangement  for  that 
discipline^)  even  though  individual  subject  specialists  might  occasionally  find  reasons  to  quarrel  with  it. 

If  we  recognize  that  the  element  of  pri-diclivity  is  important  in  the  search,  then  procedures  for 
linearization  of  concepts  or  categories  of  information  for  the  disciplines  included  in  the  collection  need  to 
lie  developed.  A  prescribed  sequence  allows  the  necessary  translation  of  the  terms  of  an  author  into  a 
recognizable  pattern,  however  loosely  they  might  have  been  expressed,  and  the  same  rules  can  later  he 
applied  to  translate  the  terms  of  an  inquiry  into  the  same  pattern  to  produce  a  match. 

Developing  procedures  for  linearizing  categories  for  a  discipline  requires  that  we  identify  the  most 
concrete  thing  that  we  investigate  in  a  discipline,  its  kinds,  materials,  processes,  properties,  operations, 
agents,  viewpoint,  time  and  form.  II  there  are  kinds  of  kinds,  or  materials,  etc.,  then  they  -lion Id  also  he 
identified  in  this  analysis.  Using  three  major  topics  which  are  instrumental  in  human  development,  wc  note 
that  wc  have: 


Physical 

Society 

Self 


which  represent  the  most  concrete  things  that  we  investigate.  These  main  classes  may  he  further  expanded 
ns: 
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Physical  Organism 
Society 

Peer  Groups 
Cultural 
Affection 
Self 

Development 
Adjustment 
Psychic  Phenomena 

Note  that  by  adding  the  last  category  of  Psychic  Phenomena,  we  now  have  a  general  to  special  arrangement 
of  classes  ys  we  read  down  the  list.  This  may  also  he  likened  to  an  arrangement  which  goes  from  a  Static 
condition  (physical)  to  a  Dynamic  condition  (society,  self,  and  psychic  phenomena).  Hy  following  the 
linear  string  of  concepts  mentioned  earlier,  our  document  analysis  will  proceed  as  follows: 


Example  1 

DOCUMENT:  Dewey,  John.  “The  child  and  the  curriculum",  Chicago,  Univ.  of  Chicago, 

1902,  .Hi  p. 

ANALYSIS:  Thing- Psychic  Phenomena  Viewpoint 

Kinds-Child  Time-1902 

Material  Form 

Processes 

Properties 

Operations 

Agents— Curriculum 

INDEXING  ENTRY:  CHILD:  CURRICULUM:  1902 

In  this  example,  the  reference  to  this  document  would  then  be  found  in  the  file  under  the  category 
Psychic  Phenomena.  The  other  categories  remain  empty  .or  this  analysis. 

Example  2 

DOCUMENT:  Isaacs,  Susan  Sutherland  (Fnirhurst).  “Intellectual  growth  in  young  children”, 

London,  Roulledge,  1930.  370  p. 

ANALYSIS:  Thing  -Psychic  Phenomena  Viewpoint 

Kinds— Child,  young  Time— 1930 

Materials  Form 

Processes—  I  u  lellec  lual  G  ro  w  th 
Properties 
Operations 
Agrnls 

INDEXING  ENTRY:  CHILD,  YOUNG:  INTELLECTUAL  GROWTH:  193*) 

The  results  of  this  analysis  are  similar  to  Example  I  and  the  reference  to  tHiis  document  will  also  lie 
located  under  the  category  Psychic  Phenomena.  Note  that  the  subordinate  term  “intellectual  growth”  could 
have  been  entered  as  “growth,  intellectual”,  hut  these  are  options  that  subject  specialists  will  need  to  agree 
upon  as  the  system  is  developed. 


Example  3 

DOCUMENT: 


Illinois,  University  of.  laihorutory  of  Personality  Assessment  and  Croup  Be¬ 
havior.  “Prediction  and  understanding  of  the  effect  inf  children's  interest  upon 
school  performance;  u  correlation  study  of  ability,  |Hwsonulity  and  motivation 
factor  measures  in  relation  to  criteria  of  achievement,  ”  Urhuna,  1 962.  77  p. 
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ANALYSIS  J:  Thing— Self  Development 
Kinds— School  Performance 
Materials 
Processes 
Properties 
Operations 
Agents 

INDEXING  ENTRY:  SCHOOL  PERFORMANCE:  1%2 

Example  3  is  typically  much  more  complicated  than  Examples  1  and  2.  Our  first  analysis  revealed 
that  this  document  would  he  identified  as  appropriate  to  the  category  Self  Development.  This  single 
analysis  does  not  sen  e  adequately  in  summarizing  all  of  the  concepts  which  are  present  in  this  document, 
since  we  note  that  the  subjects  which  are  present  additionally  cross  into  another  major  category.  Therefore, 
further  analysis  is  necessary. 

ANALYSIS  2:  Thing— Psychic  Phenomena  Viewpoint 

Kinds— Child  Interest  Time— 1962 

Materials  Form 

Processes 
Properties 

Operations— Prediction  and  Understanding 
Agents 

INDEXING  ENTRIES:  CHILD  INTEREST:  PREDICTION:  1962 

CHILI)  INTEREST:  UNDERSTANDING:  1%2 

ANALYSIS  3:  Tiring-Psychic  Phenomena  Viewpoint 

Kinds-  Ability,  Personality  and  Motivation  Time-  1962 

Materials  Form 

Processes 
Properties 

Operations- Achievement  Criteria 
Agents-Statistieal  Correlations 

INDEXING  ENTRIES:  ABILITY:  ACHIEVEMENT  CRITERIA:  STATISTICAL 
CORRELATIONS:  1962 

PERSONALITY:  ACHIEVEMENT  CRITERIA:  STATISTICAL 
CORRELATIONS:  1962 

MOTIVATION:  ACHIEVEMENT  CRITERIA:  STATISTICAL 
CORRELATIONS:  1962 

This  document  now  may  he  referenced  or  located  under  two  major  categories  with  a  total  of  six 
access  points.  This  demonstrates  that  the  only  limit  to  the  number  of  anaUscs  required  for  adequate 
MiiUMurixalicn  is  dictated  In  the  nature  of  the  subjects.  Note  also  that  the  linear  ordering  of  the  concepts 
does  not  reduce  (lie  I'lcxihililv  of  the  technique  hut  the  uecessirv  controls  lor  retrieval  are  alvvav  s  present. 

Additional  manipulation  of  the  concepts  within  each  indexing  entrx  string  shown  alunc  is  possible, 
depending  iqion  requirements.  It  is  |H>ssj|ilc  that  Time,  for  example,  would  more  clfcclivcly  be  vised  for 
chronologically  arranging  Case  Records.  If  this  is  agreed  upon,  then  the  file  for  Case  Records  would  he 
partitioned  In  vear  and  uu  indexing  entry  would  appear  as. 

1962:  Psychic  Phenomena:  Motivation 


Viewpoint 
Time- 1962 
Form 
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and  (in'  entry  would  lie  interfiled  in  Category  1962  and  be  alphabetically  sequenced  in  the  file.  If  this  is 
done  consistently,  then  retrieval  is  possible.  The  user  is  the  most  important  aspect  of  an  information 
system,  and  Ids  needs  must  be  provided  for  in  the  overall  design  of  any  system.  There  are  numerous  other 
configurations  possible  with  the  linear  pattern  described  here,  and  once  there  is  agreement  to  a  particular 
design,  it  should  lie  tried  and  demonstrated  before  implementation.  Nolalional  signs  in  addition  to  the 
colon  are  also  frequently  used  as  a  separator  between  concepts  in  indexing  such  as  the  comma,  parentheses, 
and  dash.  Regardless  of  the  notation  selected,  entries  within  the  file  can  be  sequenced  alphabetically  by 
letter  characters  and' or  numerically,  depending  upon  the  indexing  entries. 

The  manual  search  is  quite  elementary  and  does  not  need  to  be  expanded  upon  here.  The  computer 
search  will  require  understanding  of  the  indexing  technique.  Additional  familiarity  with  the  use  of  Boolean 
Operators  will  he  of  assistance.  For  example,  hy  using  the  previously  cited  indexing  examples,  let  us  assume 
that  our  requester  asks  for  documents  on  In’ellectual  Glow  III  in  Children.  We  would  know  immediately 
that  we  would  need  to  search  the  file  on  I’syehie  Phenomena  for  Cllll.l):  INTELLECTUAL  GROWTH. 
Note  that  the  document  in  F.xample  2  would  not  he  retrieved  unless  we  additionally  specified  Cllll.l), 
VOCNG:  INTELLECTUAL  GROWTH.  If  the  requester  agreed  that  both  of  these  entries  were  important  to 
his  request,  then  the  file  on  Psvebie  Phenomena  would  simplv  need  to  be  searched  twice.  Of,  if  a  requester 

wanted  Cllll.l):  INTELLECTUAL  GROWTH  to  include  CHILD,  YOUNG:  INTELLECTUAL  GROWTH: 
Cllll.l),  SMALL:  INTELLECTUAL  GROWTH,  etc.,  the  file  formal  can  be  prepared  and  the  computer 
programmed  to  truncate  all  concepts  which  follow  CHILI)  (with  or  without  the  comma)  but  precede  the 
colon  and  accept  as  a  match  to  a  request  CHILD:  INTELLECTUAL  GROWTH.  This  will  broaden  the 
search  considerably ,  and  w  ill  save  searching  the  file  one  or  more  times  if  a  general  search  is  required. 

Developing  an  informa'.on  system  is  -elf-organizing  and  after  the  indexing  staff  has  analyzed  several 
hundred  document-,  it  will  be  found  that  many  documents  will  fall  readily  into  place  if  the  alsive  scheme  is 
followed.  This  does  not  mean  that  all  will,  however.  Authors  can  he  quite  vague  and  subjects  of  documents 
can  he  elusive.  \  good  policy  to  follow  in  analysis  for  indexing  is  not  to  second  guess  the  author's  intent  hy 
bringing  non-subject  concepts  into  the  analysis.  Otherwise  it  follows  that  the  retrieval  will  locate  material 
which  is  not  related  to  the  request.  The  analysis  must  he  directed  towards  identifying  the  subject  of  the 
document,  regardless  of  how  disguised  it  may  he.  As  was  mentioned,  this  system  will  l»c  self-organizing  and 
after  several  months  of  effort,  the  indexing  terms  used  will  need  to  be  examined,  the  synonyms  resolved, 
ami  the  mapping  of  the  terms  into  the  partitions  of  the  linear  indexing  string  or  citation  order 
accomplished.  In  fact,  this  will  need  to  he  done  |>eriodically  through  the  years  as  a  means  to  controlling  the 
expanding  vocabulary . 

The  pattern  of  analysis  followed  above  is  applicable  to  any  subject.  An  example  of  the  suhjec.  of 
Oceanology  (the  science  of  the  Mill  water  hydrosphere)  divided  into  categories  of  terms  (facets)  from  an 
aetual  analysis  of  over  I  ,000  documents  is  as  follows: 

TIIING/KINDS  linys.  Gulfs, Oceans,  Seas, etc. 

PARTS  -Depth,  Mid-Depth,  Surface,  Dyers,  etc. 

CONSTITUENTS  -Copper.  Iron,  Nitrate,  Oxygrn,  e|r. 

PROPERTIES  Mkalinily ,  Density,  Salinity,  etc. 

PIU  K 1  ESSES -( looting.  Currents,  Storm  Surges,  Waves,  etc. 

OPERATIONS- Cruises,  Expeditions,  Observation*.  Forcra-ling,  etc. 

AGENTS- Buoy#,  Drift  I  tot  lies.  Thermometers,  Unmanned  Stations,  rlr. 

Of  course,  additional  diffuse  (with  respeet  to  Oceanology  )  facets  were  nirntiOed  in  the  ualysis  width 
may  he  likened  to  the  I  I K I  Common  Auxiliaries.  A  similar  analysis  of  diwumcnls  in  Meteorology  and 
Seismology  wa«  (rerformed  ami  categories  of  terms  identified  lor  those  discipline*.  It  is  apparent  that  the 
iiio-t  -uh-l.mtne  laeet  (TIIING/KINDS  of  THING/ \CTI\  IT)  )  is  the  primarx  Caret  of  those  disciplines  and 
PARTS  through  to  \GENTS  are  sulisitliary  facets  which  can  Is-  interconnected  for  class  *|H-eiOratinn  in  the 
facet  order  shown,  it  is  quite  likely  that  continued  analysis  of  these  topic*  wilt  reveal  additional 
subdivision*  of  SI  I  \PE  of  ORJKCT  OF  ACTION  and  lln-sc  will  need  to  l>e  merged  into  the  alwtvr 

IS 


arrangement  for  completeness.  Investigators  of  faceted  classification  schemes  liavc  also  fell  that  some  sort 
of  relational  devices  need  to  he  developed  for  heller  class  specification  and  Farradunc1  ond  I’erreault1  have 
offered  some  untested  solutions  to  this  problem  It  is  interesting  to  note  that  even  though  Iteseurch 
Scientists  will  continue  to  discover  new  information  about  these  disciplines  of  the  Karth  Sciences,  it  is 
unlikely  that  the  categories  and  their  overall  order  will  Ik-  affected:  only  new  terms  within  the  categories 
will  need  to  he  added. 

It  is  this  analysis  approach  which  will  provide  the  hasic  indexing  vocabulary,  eventually  leading 
towards  a  revised  FIX!  schedule.  Once  the  vocuhularv  is  properly  structured  and  tested,  it  is  then  a  simple 
mailer  to  add  the  FDG  notation.  And  by  following  these  procedures,  the  FDG  schedules  will  then  guide  the 
analysis  of  future  documents  received  for  our  collection. 

It  has  been  found  that  arranging  the  categories  THING,  KINDS,  PARTS,  GONSTITI  ENTS,  etc., 
across  the  top  of  an  analysis  sheet  with  successive  analyses  proceeding  vertically  down  the  paper  (similar  to 
the  multiple  analyses  required  in  Kxample  3  for  a  Human  Development  document),  this  visual  display  of 
order  will  serve  as  an  aid  to  the  Analyst.  IJy  visually  displaying  the  lacet  formula,  inconsistencies  in  the 
analysis  can  be  reduced.  This  approach  has  been  further  discussed  by  Galrss3'4  and  I'errault  (sec  page  16). 


A  PROPOSED  FACET  FORMULA  FOR  ll)C  ">1.5  (METEOROLOGY)  (J.M.  Perreault) 

In  order  to  treat  a  class  from  a  morc-or-less  enumcrative  classification  such  as  l  DC  as  a  faceted  class 
capable  of  synthesis  of  complexes  in  a  predictable  way,  it  is  necessary  to  introduces  facet  formula  which 
can  guide  both  the  indexing  and  the  searching.  I  DG  does  not  have  such  explicit  facet-formulary  rules, 
though  they  are  often  implicitly  present.  The  utlempt  made  below  is  to  spot  the  various  facets  contained  in 
UDC  53 1 .5,  to  determine  their  optimum  order  as  applied  to  the  statement  of  documentary  contents,  and  to 
predict  the  utility  of  such  a  facet  formula  in  indexing  and  searching.  The  attempt  is  carried  out  by 
allocating  all  numliers  in  FIX'.  551.5  to  one  of  several  columns  in  a  matrix,  and  by  stipulating  that  the 
contents  of  this  matrix  must  be  cited  in  the  complex  number  in  the  order  given. 

The  partitioning  is  carried  out  only  at  a  relatively  gross  level;  there  is  still  much  to  be  done  in  terms  of 
examination  of  rath  number  to  see  whether  it  would  nut  be  better  rrlocutcd  in  a  matrix  column  apart  from 
llnd  indicated  for  its  su|H-rurdinatc  nund  rrx.  For  instance,  would  551.577.6  not  be  better  placed  out  of  its 
1 1*2  j  column  into  the  |  A  )  (see  p.ltt)  column! 

The  plan  of  attack  is  (a)  to  sre  whether  the  whole  class  FIX!  351.5  ran  lie  analyxrd  in  terms  of 
KangaualbanY  categories  (first  round);  (It)  to  sec  whether  levels  and  further  rounds  can  successfully 
accommodate  all  concepts  in  the  field  not  covered  in  the  first  round;  and  (el  to  point  out  several  unresolved 
problems  and  some  possible  solutions  to  them-  but  without  attempting  to  solve  all  problem*  of  misplaced 
concept*  and/or  inseparable  et implex r»  which  resist  facet  aualy  sis. 

Analysis  In!  •  Gross  Categoric# 

Tlie  discipline  of  mrtrorologv  weins  to  lie  diviiled.  for  pnrjwves  of  ckosiiu  alory  analysis  and 
translation,  into  the  pros#  categories  of  Phenomena,  Energy  ,  Space,  1  ime  and  form.  I  be»e  mateli  the  I  IX. 
codes  - 


S51.3I/.7  (PI 

1/35 I  t.  55 1 5(W.  55 1  ',<)!')  j E ) 

(!/•»)  |S  | 

TV7"|T| 

551.506, (ttitW).  11/  y  | F) 
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r 

r 
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Tim*  .1  dnruinriil  hng-trnn  oh*rr\ alioii*.  .”>.”1 1 .500. .1,  of  tiiiimlcT'lonii.*,  55  1  .5 I 5,4,  in 

I  Mill  ( !r»inr\ ,  "  I II",  Srolland.  (  II),  would  In'  <  0111  In  in  (I  in  I  hr  ordrr  iniplird  in  thr  matrix: 

IN  |K|  IN  |T  |  IF) 

551.51/.7  1/551.  1.551.  r.oo.  r.r>i.  :/>/«)  (i  h)  “o/r”  r»r»i.r»06,(02/09),-«/=9 


551.51.5.  i 


(ii) 


itr 


551.506x3 


A  rrlaiitin.il  ~ign.  nf  t  our>r,  i.«  nrrr«-arj  tn  join  nniiii-cln**  nuiiihcr.*.  riving  551  .51  ;».J(-1I)‘‘  1 1!  :5»>I.506.d  as 
tilt-  final  n  -idt. 

Aliutlirr  dorumrnt  might  hr  a  hihlingrapliv,  OK),  of  winlrr,  “321'  ,  galrs,  551  ,5.i3.0,  whirl)  would 
plug  into  ( Kt-  matrix  a>: 


IN 

.  I1'! 

IN 

[T] 

(F) 

551.55.1.11 

“324” 

016 

Again  a  rrlatiisnal  sign  i*  nri-drd  t<>  Innld  I  hr  final  rodr,  .1,”  I  .5.i3.0“324  :0I6, 

As  a  final  rxainp.ir  at  thi*  gniK*  Irvrl  of  aliah-i*  irt  it*  tahr  a  doruinrnl  on  lunar  influrnct’s, 
551.590.22,  tin  101111-*,  551,515.0,  nanirlv  a  srt  of  wrrkly  hulh  tius.  5.)  1.506. 1 : 


in  jki  in  m  [F] 

531.515.11  551.500.2-  551.506.1 

All  thrvr  iiiiiiiIht.*  nrrd  rolonning  lirrr,  giving  551 .5!  3.0:551  ..»90.22:.tal .306.  1 . 

Aiialx  si.*  of  (.rov  (lalrgorir.*  Into  $ub-f'atrgorir.« 

Tlirrr  arv.  a*  wrll  as  thr  gro>*  tatrgorir*  niriilionrd.  srvrra!  IruTs  and  rounds  liotrd  within  the 
mrtrortilogiral  litrralurr.  and  fairh  will  rrprv*rntrd  in  U)C.  ITiruoinrna  arr  ritlur  conrrrir  rvrnU 
rr[»rr»c  tiling  a  ruuiplrx  of  1  harai  trri*tir*.  ,i5 1  1 or  .iniplrr  .*rl*  of  rhaeartrrixtir.**m'h  as  00 1.5 10/. .>13, 

551.52.  .57. 

The»c  an-  to  Ik-  arrangril  In  ilri  rvadug  roncretriir*.*  thus: 


MM 

INI 

MM 

INI 

INI 

INI 

(Co||l|dr\ 

phrnoniriia) 

(hnnstit- 

unit*) 

(Wind) 

(l'rr*Mirr) 

(Trmpcraitifr) 

(Mrclianiral 

piojw-rtirs) 

1  r  1  » 

|  •• 

vMl.tll 

551.55 

551.51 

55152 

551.5KV.5I3 

aruinritt  on  rain. 

551.570.1,  n-Milluig  from  llnmdrrslorm*. 

551.515.4.  would  plug  info  ibr  matrix  »*: 

INI 

MM 

INI 

INI 

MM 

IN! 

551.515.1  551570  1 

oor  011  iiu|Hi«il»i>.  55 1 .5 1 II.  12.  imohnl  in  rain,  mi  1 .5.0  I,  a*: 
551.570.1 


551.510. 12 
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one  on  the  effect  of  frozen  noil,  551.525.5,  on  tin:  barometric  gradient,  551.512.1,  as: 


551.542.1 


551.525.2 


Among  the  xe,.:r.:!  codes  shown  ;:hmc  as  (!•'],  the  best  citation  order  is  prohaldv  551.5*)|K|  |, 
followed  hy  all  outside  codes  as  |K2  ].  However,  it  may  he  the  ease  that  this  order  is  more  a  precedence 
order  than  a  citation  order,  just  as  that  among  the  various  levels  of  |l‘|.  where  it  is  highly  unlikely  that 
more  than  two  levels  could  occur  as  mutually  modifying  elements  in  a  sing!-  document. 

The  best  order  for  |FJ  is  special  forms.  551.506|F|  |,  followed  hy  general  form,  (02/'!)[l2],  and 
then  by  language  T[ T'a  ].  A  (omplieating  factor  is  the  lack  of  (01)  as  a  m-ral  form,  and  the  need  to 
colon  on  main-class  01-  codes  as  substitutes. 


i\;.  v.  v.  :•  have  a  gross  order  ol  categories,  j  I*,  K,  S,  T,  F  J.  and  a  n dev r!oj»  >1  form  of  it,  |  I’j ,  IN , 
P3 ,  P4,  Pj,  P4.  K|,  Kj,  S,  T,  F|,  Fj,  Fj  ];  more  or  less  standard  >uh-laeets  of  |S|  and  |TJ  can  also  be 
developed,  llui  tin  re  are  parts  of  the  551.5  schedules  not  accounted  lor  in  this  citation  order,  and  they 
seem  to  fall  into  two  sectors:  (a)  a  second  round,  to  he  introduced  alter  jl'.j],  consisting  of  [2|‘,  ] 
instruments,  551 .5011,  |  jl’j  |  vehicles,  551.507,  1 2  F.  j  methods,  551 .501,  1 2S  |,  and  }  jT  |:  and  (h)  tin-  idea 
of  ap[>lieation  or  results,  represented  bv  1/551.4,  551.511,  and  551.7//!.  The  ,-icoml  of  these,  being 
postulated  as  target  (witii  meteorology  itself  as  the  source)  necessarily  precedes  all  meteorology  codes  in 
the  citation  order;  labelling  this  one  as  j  A  ]  for  application,  we  get  an  <»  er-all  citation  order,  |.\,  I'j ,  P2 ,  l’j , 


P*.  I*,,  P4,  K,,Kai  jPj.  jPj,  jF,  jS. . . ,  jT. . .  ,S. .  ,,T. . .,  F,,  Fa,  Fj  ]. 


Some  Unresolved  Problems 


Within  each  column  of  the  resultant  matrix  ran  still  lie  seen  a  lack  of  total  logical  mutual  exclusion: 
for  instance,  until  recently  551.500  (instruments)  had  two  suh-siih- -facets:  (a)  55I..VX1.1  (instruments  for 
upper-air  investigation)  and  (h)  551. 500.2/ .*!  (instruments  for  measuring  radiation.  I••mprralurc,  pressure, 
humidity,  and  tueehuitieul  phcuoinenu);  551.5th!  now  has  two  suh-suh-larets;  one  foe  forecasting  and  one 
for  modifications.  There  are  also  such  di-ipiieting  features  to  he  noted  as  a  similarity  of  pattern  in  the 
break-down  of  Mich  cla-scs  a>  551.52  1.1/, 46,  55I.51I/.5 1.‘1.6.  551. 554.1, '.5, 551.571. 1/. 46, 55 1.577.1/. 46, 
•11  of  which  could  better  lie  reduced  to  a  sjM-cial  auxiliary  ;  and  a  borrowing-feature  for  the  divisions  of 
551.515.1  which  can  he  applied  to  551.515.2,  .4,  .4,  and. 7;  hut  these  divisions  (c.g.  Tracks:  551.5 15.14  of 
barometric  depressions,  551.515.24  of  hurricanes,  551.515.44  of  tornadoes,  551.515. 14  of  thunderstorms, 
and  551.515.74  of  anli-cv  clours)  cannot  1«-  exhibited  alone,  i.e.  in  general. 

Similarly,  it  is  to  lie  regretted  that  a  great  deal  of  redundancy  will  inevitably  incur  with  smlt  a  rode 
a*  551 .51 5.(1:551  /)90.22: 33 1.506. 1 ;  the  form-elass  551  "(Mi  might  romeivaldy  I»  reduced  to  a  -I/-*! 
auxiliary,  and  the  rlassc*  331 .501 , 531.507,  551.5011.  am)  551 ,5th!  to  a  .01/. 00  any iliary  .  Then  such  a  rode 
could  lie  reonomued  to  read  331.515.11:351. 3,!0.22-l;  5  41.5-5. 1(  11  l"ll|  ':.43,.5tKi.4  to 
551.515. l(ll)“ia”-4;  a  real  horror  like  55l.5l3:55l.3(W.I:55l.5i«t.5:33;.5{!7.45t  ;507.50|.4: 5 '1.500.1 

(weekly  bulletins  on  Ifraufort  Male  observation*  <>i  f»iui.itii>ns;  the  m--.uiiirtit.iti- .<11  i>  an  anemometer 
bron»lit  into  place  hy  a  kite,  and  the  method  of  (ram-mission  is  radio)  to  55 1 .51 5.0*) 1 .0!15.07.'t.3|  .01  4-1 . 

Hie  final  (ami  pmluhly  iiisiinnoiintalih-)  iilslaile  is  the  iiil—pl.iccm.-nt  o(  eoneept*;  all  ryamplr  l» 

551.377.5/.6:  .5  should  l*r  eolnnued  on  from  551.5'!.  .(1  from  551.30. 


01(10  OF  OPI.lt  \TIONS  AM)  l  SK  OF  SyiMU.  lilt  NCKKTS  (J.M.  P.  mault) 

For  cni|4oyroeut  of  *  prv-eoonlinatnl  indexing  language  with  a  computer  or.  imbed,  for  rfluHiil 
clrriral  maiiipiilalton  of  it  it  i*  iuitssiiv  for  icrtain  synlaetnal  rules  |o  Is-  followed  tillnrwi-e 
interprelatHni  of  the  <i'lii|deyi-.»  of  terms,  rai  It  of  which  i-oiii|d-\  i»  po-|id,iled  to  n -pr»  -rut  .1  «kw  iiinenl  (m. 
to  i»m-  Sw-rgrl  s  feln  itoiis  expression.  a  ‘‘iloeninetit.iry  unity  whether  1  n<-v t lojs  ,lia.  treatise.  <  liapter, 
article,  section,  paragraph,  tw  scntrnre)  will  Is  ntuhr,  d  mere  guesswork. 
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Citation  order,  hiMifar  «s  i!  i>  diciatrd  not  liy  mere  rigor  (cither  f»>r  lilt*  sake  of  predictability  or  of 
eomeiiiem c),  lm(  hy  i!»-  exigencies  of  meaning,  is  a  means  l<i  the  elimination  of  guesswork  in  in l jus; 
|>H--<'ooi'diii.tted  complexes  of  terms,  lint  tie.'  sinuiltiiiicoiis  advantage  and  disadvantage  of  a  synthetic 
riii.-silicaliim  smlt  .is  l  4)C  is  lli.il  occasions  will  arise  for  which  not  even  the  ino-.t  careful!}'  prepared 
citation-order  rid"*  nil!  lie  suflicicnl.  To  aid  in  the  formulation  of  guesswork-free  complex  index- 
staleiiients  mil  require  mc.iniiig-ciupiy  symbols  capable  of  showing  the  boundaries  of  syntactic 
relationships  and  of  semantic  influence,  niueli  like  pimetiiation  in  natural  languages.  (It  must  be  noted  that 
in  CDC  the  lanH'lii.itioiials  are  often  more  than  merely  syntactic,  they  are  more  normally  semantic 
priinari!}  and  svnlactic  only  accidentally,  as  w hen  parenthesized  expressions  are  intercalated  to  change  a 
eumenienre-dictaled  citation  order.) 

An  ineluetahle  question  in  a  eomputer-mauipulated  pre-coordinatcd  indexing  ianguage  is:  Is  there  the 
possiliiiit}  of  expressions  tif  a  higher  order  of  vompiexity  than  the  linear  sort  expressed  as  A  >  H  > 
where  t1"'  main  subject  A  is  modified  by  II,  and  tile  resulting  complex  A  >  II  is  modified  liy  C?  If  B 
represents  a  pl.iee-modifieation,  of  A.  hy  Haiti!  I).  the  whole  eomplex/compound  being  modified  by  the 
form  C.  will  A  >  I!  >  1)  >  C  be  our  only  (and  incorrect)  available  codification? 

Or,  to  put  the  question  in  more  general  terms,  as  the  computer  reads  through  the  digits  of  the 
complex,  can  it  do  any  thing  more  than  just  to  treat  the  whole  siring  like  a  long  word— or  can  it  treat  it  like 
a  sentence,  w  ith  clauses,  phrases,  etc.?  (The  question  of  modes,  lenses,  etc.  is  not  asked -perhaps  it  would 
make  no  sense  here;  we  may  speculate  that  the  sole  prcdicutiomd  form  in  information  work  is  the 


categorical.) 

(liven  any  expression  in  I  DC  that  goes  beyond  mere  scheduled  elaboration,  intelligibility  demands 
that  there  be  a  rule  for  the  assimilation  of  each  successive  digit.  For  instance,  in  the  expression 
530.342(747),  (he  d  imal  point  conveys  nothing,  so  that  after  the  first  three  operations  350,  the  fourth  is 


not  ,  ,  hut  3.  After  the  sixth  operation,  again,  the  seventh  is  not  ( ,  since  again,  there  is  no  real 


meaning  to  (  hy  itself.  Therefore  the  whole  set  of  operations  runs  550.342(747);  that  is,  when  a  symbol  is 


encountered  which  initiates  a  term  of  the  complex,  that  whole  term  is  read  in  belore  the  whole  term  is 
assimilated  to  the  preceding  whole  ten.). 

lint  this  is  a  minor  point  compared  to  the  problems  occasioned  by  a  complex  in  which  more  than  two 
terms  are  joined.  The  ordinary  rule  A  >  I!  >  C  would  apply  to  a  complex  such  as  550.342(747)(03),  with 
each  major  term  being  represented  hy  one  of  the  three  letters,  as  well  as  within  each  term.  Hut  in  a  complex 
in  which  cither  o:  the  same  initiating  symbol  occurs  more  than  once,  or  6:  the  various  initiating  symbols 
occur  in  an  order  different  from  the  reverse  of  that  shown  on  p.  10  of  3d  abr.  English  edition.  What  about 
an  algebraic  order  such  as  A  It  (’  instead  of  t lie  normal  A  B  C?  For  such  an  overriding  to  be  intelligible, 

L±r*  4=1 _ I 


there  must  lie  a  normal  order  for  it  to  override.  From  the  examination  of  550.342(747)(05)  it  will  he 
intuitively  agreed  that  each  new  digit  0  I  2  3  ....  9  is  to  be  assimilated  to  whatever  precedes  it,  without 
a  new  "word"  starling;  that  once  a  new  word  starts  with  ts  eharaelerislie  initial  symbol,  further  digits  are 
assimilated  until  the  terminal  symbol  is  read;  that  certain  initial  symbols  luive  greater  “bond  strength''  than 
others. 

A  provisional  tabulation  of  an  order  in  which  each  type  of  juncture  lakes  place  in  UPC  was 
attempted  in  my  paper  “Towards  F.xpliealiou  of  the  Hides  of  Formation  in  UPC";  discussion  between 
Antony  Foskelt,  |)eivk  !.augridgc.  Jack  Mills,  and  myself,  in  the  course  of  consultations  directed  by 
Thomas  (Inless,  led  to  an  agreement  on  a  rather  different  order,  namely  (following  after  the  ordinary 
numerical  digits); 
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n  n 


ntn 


n+n 


.On 

n::n 

(-«; 

(») 

■« 

1 

.00m 

“nn 

n:n 


(On) 


This  mean*  that  in  A’B/C  A  and  15  would  l»c  joined  before  B  and  C,  as  A  ’M/C  while  A/B  C  would  i>e 

HriJ 

A/BXj'.  Symbols  arranged  be  twee:!  braces  are  simultaneous  in  operation  (equivalent  in  lu.nu!  strength);  thus 


it  is  their  citation  order  that  determines  order  of  assimilation,  according  to  tiic  standard  A  7>  rule 

'l'iiis  gives  A.0I5-U,  but  A4J.OC,  etc.  Intercalation  of  self-eneiosed  terms  such  as  (-« ),  (n ),  "n",  and  (On)  is 

Hd  J  hd _ i 

done  with  the  normal  tcclime;  standard  order  3315(1 1)“  10"  can  become  3(-l  1)38**18  or  33,l18"(44),  or 
even  (by  double  intercalation)  3(4“  18 '4)38.  But  ititercalatiou  of  iion-seif-ciieioscd  terms  eneounlers  the 
difficulty  that  lie,:  terminus  of  the  term  is  difficult  or  even  impossible  to  recognize:  the  square  brackets  are 
drawn  upon  to  show  the  overriding  misplacement,  without  themselves  sul»tit‘.:iu"  for  ativ  other  sytniiol 
(therefore  it  o  t  in  agreement  with  3d  English  abr.  p.Jl).  Discussion  among  tin*  group  resulted  in 
agreement  that  square  brackets  must  liave  c  i  t  ii  e  r  a:  symbol  inside,  in  w’;5ch  ease  they  are 
interpreted  as  being  used  to  intercalate,  or  b:  a  symbol  outside,  in  which  ease  they  are  interpreted  as  being 
used  for  algebraic  grouping.  Tiro  first  ease  vvguld  lie  such  as  620.1 1 :669.14{74  (note  that  3d  English  abr.  p. 
omits  the  colon);  the  second  such  as  16:(17:7],  where  lack  of  square  brackets  would!  give  the  order  of 
assimilation  A  15  C  instead  of  the  desired  A  15  (1. 

HdJ  I  *~TJ 

The  situation  until  recently  was  that  the  square  brackets  were  used  for  three  distinct  purposes 
without  any  way  of  telling  the  one  from  the  other.  These  three  were  Intercalation,  Algebraic  grouping,  and 
Subordination.  Tl.e  third  of  these  burdens  has  been  more  or  less  removed  from  the  square  brackets  by 
adoption  of  the  double  colon  «::«  (though  there  arc  unresolved  problems  not  to  be  (added  here);  the  use 
of  a  symbol  such  as  the  colon  either  inside  or  outside  the  square  brackets  themselves  effects  the  necessary 
distinction. 

l’-notc  version:  (distributed  to  the  CCC  by  the  FID  in  November  1 969  us  C69-27) 

It  should  become  a  binding  and  universal  convention  that 

(a)  Any  UDC  code  consisting  of  more  than  two  elements  is  normally  interpreted  as  assimilating  each  such 
element  from  left  to  right  (except  as  ptovided  below).  E.g.s  3355(44)"  18"  or  75.023.2:6)67 .6:669.7 1—  caeh 
interpreted  as  A  15  C. 

ucU 

(b)  Any  UDC  code  consisting  of  more  than  two  elements,  with  junctures  formed  by  two  or  more  different 
relational  symbols  or  auxiliaries,  is  interpreted  us  assimilating  each  element  in  an  order  fixed  by  the 
following  tabulation:  (numbers  in  parentheses  above  each  UDC  combination  signify  the  combining 
precedence  relative  to  the  others): 


(10)  (9) 

(8) 

(7) 

(8) 

(5) 

(4) 

!  ]  '*’« 

n/n 

n+n 
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n :  :n 

((n,,) 

•  n 

.00/1 

(«) 

j 
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(3)  (2) 

n:  n  (On) 


d) 
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E.e. ,  66!  :516.8.TI2,  interpreted  as  A  H  C,  not  A  B  C 

Lbr1  ucLi 

05^07: -32 *15.  interpreted  as  A  I!  C  I),  not  as  A  15  C  D 

LcL-bJ  ^  1 

378.4:820“  1837/ 1901*’,  interpreted  as  A  ^ 

378.1:820(0;,),  interpreted  as  ^  I!  C 

(c)  Any  1  DC  rotlc  consistin'*  of  more  than  two  elements  may  be  forced  to  vary  from  the  or„dcr  of 
assimilation  described  above  in  (a)  and  (I,)  liv  the  use  of  square  brackets,  which  arc  purged  of  any 
independent  meaning.  Tims  the  example  620. 1| 069. 1 4)71  (ICiiglisli  abr.  3d  ed.,  p.ll)  is  rendered  invalid; 
the  normal  form.  620. 171:009.1  I,  implies  that  the  colon  needs  to  remain  (since  the  square  brackets  have 
no  independent  meaning)  in  620. 1  j  :669.I  I  {7 1.  This  variance  from  ordinary  assimilation-conventions  (as 
well  n»  Iroin  standard  citation  order)  is  that  commonly  called  intcicalalioii.  and  always  requires  retention  of 
the  moved  t  Jalional  sign,  whether  n+n,  njn,  n:n.  ornn  inside  tiic  sq::are  brackets. 

(d)  Any  UDC  code  consisting  <>f  more  than  two  elements  may  have  internal  groupings  which  need  display 
in  order  that  the  order  of  assimilation  described  above  in  (a)  and  (b)  do  not  fragment  them,  thus  changing 
their  meaning.  The  square  brackets  will  lie  used  to  show  tile  boundaries  of  such  internal  groups  of  elements, 
thus  overriding  the  (a)-  and  (!»)-  conventions.  E.g. 

{05:32)1 1 07:8 1(72),  interpreted  as  A  B  C  I)  E, 

not  (as  without  the  square  brackets)  as 

)n  contradistinction  to  (o),  this  convention  always  requires  retention  of  a  relation  sign,  whether  n+n,  n/n , 
n:h,  or  (though  unlikely)  n’n  o  u  t  s  i  d  c  the  square  brackets. 

CLASSIFICATION  OF  SCIENCE  AND  TECHNOLOGY  (A.C.  Foskclt) 

There  are  various  ways  of  arranging  the  topics  which  full  within  the  broad  heading  of  Science  and 
Technology.  The  UDC  follows  Dewey  s  lead  in  gathering  together  all  of  Science  (with  the  exception  of 
medical  science)  in  one  group,  and  all  of  Technology  in  another.  At  the  other  extreme  is  Brown’s  practice 
in  the  Subjec  t  Classification  of  collocating  each  technology  with  its  basic  science;  this  idea  has  often  been 
ignored,  largely  because  Brown's  execution  of  it  left  much  to  he  desired,  but  is  seen  in  Colon  Classification 
and  in  Bliss's  Bibliographic  Gasification.  Kanganathan  follows  Physics  hv  Engineering,  Chemistry  by 
Chemical  Technology,  Geology  hv  Mining,  Zoology  by  Animal  Husbandry,  etc.  Bliss  collocates  Chemistry 
and  Chemical  Technology,  and  some  branches  of  Physics  with  their  technologies— but  then  leaves  the  rest  to 
go  into  his  Useful  Arts  class  towards  the  far  end  of  the  overall  sequence.  Colon  also  has  a  Useful  Arts  class 
which  is  something  of  a  'dustbin'  collection. 

It  seems  clear  that  there  is  no  general  consensus  among  the  schemes.  Literary  warrant  works  both 
ways:  one  finds  textbooks  in  wliieh  the  various  hruuelies  of  Physics  are  brought  together,  hut  one  also  finds 
such  works  as  the  ‘Sourcebook  in  Atomic  Energy’  which  deals  with  both  Nuclear  Science  and  Nuclear 
Tc  'mology. 

It  is  equally  clear  (hat  there  is, no  general  consensus  among  the  individuals  concerned.  In  the  main,  a 
mechanical  engineer  will  have  more  in  common  with  an  electrical  engineer  than  with  a  physicist  interested 
in  Mechanics:  ail  electrical  engineer  more  in  common  with  a  chemical  engineer  than  with  a  physicist 
interested  in  Eleelrieitv  and  Magnetism.  This  is  however  by  no  means  always  the  case:  a  vacuum  phy  sicist 
mid  a  vacuum  engineer  will  have  much  in  common,  as  will  a  solid  state  phy  sicist  and  an  electronics  engineer 
working  with  Irati'Ltors  or  integrated  circuits. 

P  P 
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in  UDC  llic  use  of  the  •»  may  provide  a  way  out  of  the  dilemma  within  the  existing  framework,  by 
enabling  ur.  to  specify  both  the  science  and  the  technology  of  a  particular  topic,  e.g., 

539.1  +  621.039  Nuclear  science  and  technology 

533.5  +  621.52  Vacuum  science  and  technology 

This  is  tie:  -ise  of  the  +  to  indicate  a  genuine  aggregate  class,  but  it  is  open  to  some  theoretical  objections. 
These  can  best  be  demonstrated  by  considering  the  overall  order  resulting  from  its  use. 


T!.'  arrangement  in  Figure  1,  which  is 
plus  +,  obviously  "ives  an  overall  order  in: 

5/6 

5 


533.5  +  621.52 
533.5 

539.1  +  621  039 

539.1 

6 

62 

621.039 

621.52 


is!  arising  from  the  straightforward  use  of  the 

C  ft 

science  and  technology 
Science 

Physics 

Vacuum  science  and  technology 
Vacuum  physics 

Nuclear  science  and  technology 
Nuclear  physics 
Technology’ 

Engineering 
•  •  • 

Nuclear  engineering 

Vacuum  engineering 
Figure  1 


where  Science  comes  between  the  general  beading  Science  and  Technology  and  the  special-general  headings 
Vacuum  science  and  technology  and  Nuclear  science  and  technology.  On  the  other  liamd,  the  existing  UDC 
notation  docs  not  lend  itself  to  the  arrangement  given  in  Figure  2,  which  docs  give  the  desired  progression 
from  generul  to  special.  To  achieve  a  mnemonic  effect,  it  would  he  necessary  to  have  a  parallel  arrangement 
under  the  general  heading  Science  and  Technology  and  under  the  special  headings  Science  and  Technology; 
without  this,  it  would  he  difficult  to  provide  in  advance  for  every  possible  literary  warrant  at  the  wider 
heading  without  a  great  deal  of  enumeration.  This  however  implies  that  there  is  such  a  parallelism  between 
Science  and  its  related  Technologies.  1  am  not  convinced  that  this  is  the  ease;  even  Colon  Classification 
shows  little  parallelism  within  its  parallel  main  classes,  and  other  schemes  show  even  less., 

Science  and  tcclin',,-',r' 

Nuclear  science  atm  .  «>gv 
Vacuum  science  and  technology 

Science 

Physics 

Vacuum  physics 
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53 

533.5 
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539.1 

Nuclear  physics 

6 

Technology 

62 

Engineering 

621.039 

Nuclear  engineering 

621.52 

Vacuum  engineering 

Figure  2 


It  may  lie  that  an  approach  using  the  Classification  Research  Croup  (CRG)  analysis  of  entities  and 
attributes  ,  combined  with  integrative  levels,  would  give  a  more  satisfactory  comparison,  but  I  am  inclined 
to  doubt  this. 

1  am  in  fact  not  at  all  sure  that  any  solution  which  is  both  theoretically  and  practically  satisfying 
exists,  but  it  may  be  possible  to  use  some  device  to  give  a  satisfactory  result  will)  UDC.  The  use  of  [. . .] 
suggests  itself  as  a  possibility:  the  question  marks  in  Figure  2  might  be  replaced  by  notation  of  this  kind, 

c-g-» 


5/6[f>33,5  +  621.52] 

5/6(539.1  +  621.039] 

The  only  objections  I  see  remaining  to  this  are  those  which  apply  to  the  overall  order  within  UDC;  the 
divisions  at  5/6  would  parallel  those  at  53/5-1  (or  possibly  a  wider  set  of  the  subdivisions  of  5)  and  would 
therefore  he  open  to  the  same  criticisms.  Since  we  have  in  mind  the  improvement  (admittedly  long-term)  of 
this  situation,  perhaps  we  should  go  ahead  and  recommend  the  solution  proposed  here. 

A  third  possibility  might  also  he  considered.  Many  works  which  require  the  use  of  the  +  in  this  way 
contain  a  minimum  of  the  science-  sufficient  for  the  student  to  gain  the  foundations  for  a  study  of  the 
technology.  In  such  eases,  it  might  well  he  desirable  to  file  works  on  the  science  and  technology  of  the 
subject  immediately  before  works  on  the  technology,  c.g.. 


621.039  +  539.1 
621.039 


Nuclear  science  and  technology' 
Nuclear  technology 


621.52  t  533.5 
621.52 


Vacuum  science  and  technology 
Vacuum  technology 


Any  solution  to  this  problem  is  likely  to  leave  some  users  dissatisfied! 

INSTRUCTIONS  FOR  UDC  SCIIEDUI.E  REVISIONS  (A.C.  Foshett) 

Preamble.  The  UDC  has  from  its  beginning  used  several  synthetic  devices  in  its  notulion  to  facilitate 
the  construction  of  class  numbers  for  composite  subjects.  These  include  the  various-  common  and  special 
auxiliaries,  and  in  particular  the  colon,  which  is  widely  used  to  signal  “in  relation  to".  UDC  schedules  have 
thus  been  ‘synthetic'  from  their  beginning.  The  basis  on  which  UDC  was  constructed,  Dewey's  Decimal 
Classification,  5th  edition,  was  however  largely  an  ’en.iineralive’  scheme;  i.c.,  one  in  which  composite 
subjects  arc  listed  as  they  stand  rather  than  being  constructed  from  their  individual  elements.  UDC  took 
over  much  of  this  cnumcrulivc  structure,  and  this  has  in  many  eases  led  to  problems  where  there  is  a  dash 
between  an  enumerated  place  for  a  composite  subject  and  also  the  possihlily  of  synthesising  one.  An 
example  can  he  found  in  Chemical  Technology- mineral  oil  processing  665.5,  Here,  fractional  distillation  is 
enumerated  at  665.52,  hut  the  notation  might  equally  well  he  665.5.0-141.3,  constructed  by  adding  the 
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auxiliary  .048.3  (meaning  Fractional  distillation)  to  tlie  base  number  665.5.  Tbe  confusion  is  accentuated 
by  the  fact  that  only  a  few  operations  arc  enumerated  at  665.5.,  but  as  many  as  possible  are  included  iu  the 
auxiliary  table;  if  we  use  tbe  enumerated  subdivisions,  we  shall  end  up  with  an  order  which  is  not 
satisfactory,  for  it  will  consist  of  a  mixture  of  enumerated  and  synthetic  subdivisions. 

Problems  also  arise  with  the  indiscriminate  use  of  the  colon.  Relationships  between  subject  may  be  of 
several  kinds;  if  we  only  have  one  symbol,  the  colon,  for  all  of  these  kinds  of  relationships,  we  are  likely  to 
find  again  that  the  resulting  arrangement  will  be  unhelpful  and  confused.  The  American  Institute  of  Physics 
research  into  the  use  of  lll)C  with  mechanized  systems  showed  that  the  lack  of  precision  in  the  use  of  the 
colon  was  a  significant  drawback. 

These  and  other  problems  may  be  solved  by  the  use  of  the  ‘analylicosynthetic'  approach.  First  used 
by  Dewey,  but  only  implicitly  and  in  a  limited  fashion,  this  approach  was  pul  on  a  sound  theoretical  basis 
by  Ranganathan,  and  has  since  been  further  developed  bv  classifiealionists  throughout  the  world.  Many 
UDC  schedules  compiled  over  the  past  few  years  have  demonstrated  this  method,  and  it  is  proposed  that  it 
should  become  the  standard  method  of  compiling  new  or  revised  schedules.  To  facilitate  this,  the  following 
notes  are  intended  us  a  guide  to  the  classifier  about  to  compile  a  schedule,  indicating  the  kind  of  problem 
likely  to  be  encountered  and  the  possible  solutions. 

Procedure  for  Constructing  a  New  UDC  Schedule 

1)  The  first  essential  is  to  make  sure  that  the  subject  area  being  covered  is  homogeneous.  An  explicit 
definition  of  the  subject  should  be  agreed,  and  concepts  falling  outside  tbe  subject  thus  defined  must  be 
rigorously  excluded,  otherwise  it  will  prove  impossible  to  devise  a  satisfactory  schedule.  For  example,  when 
the  schedule  for  Seismology  was  revised,  the  subject  was  defined  as:  the  science  of  Kartb  Disturbances  in  all 
that  relates  to  their  forces,  duration,  lines  of  direction,  periodicity  and  other  characteristics.  On  the  basis  of 
this  definition  it  was  found  necessary  to  remove  Earthquake  engineering  to  622  and  Earthquake  disasters  to 
614,  since  neither  of  these  topics  belongs  in  Seismology,  though  boll)  were  previously  to  be  found  there. 
Similarly,  in  revising  the  schedule  for  Library  Science  one  would  need  to  remove  those  subjects  which, 
through  historical  accident,  are  found  there  but  do  not  belong  there,  such  as  Ribliographical  psychology. 

2)  The  subject  should  then  he  analyzed  into  its  facets.  A  facet  is  a  set  of  terms  all  of  which  hear  tin* 
same  broad  relationship  to  tiie  inclusive  class;  for  example,  in  Agriculture  one  will  find  a  Crops  facet,  in 
Literature  a  Literary  forms  facet,  in  Sociology  a  Persons  facet.  Facet  analysis  must  be  based  in  the  first 
place  on  a  study  of  collections  of  at  least  several  hundred  documents,  hut  this  is  the  posit  :wi  in  which  most 
potential  revisers  find  themselves,  in  that  their  proposal  stems  from  practical  needs  of  their  document 
collections.  There  wili  uoriuully  be  only  a  limited  number  of  facets  in  any  given  subjec  t.  Many  of  these  will 
become  obvious  very  early,  others  may  o<  ur  only  rarely. 

It  will  usually  be  necessary  to  analyze  a  facet  still  further  into  a  set  of  arrays  or  subfacels.  For 
example,  a  Persons  facet  would  need  to  be  organized  into  arrays  such  as  Persons  by  utgc,  by  sex,  by  ethnic 
group,  by  social  status,  by  occupation,  by  nationality,  by  height,  by  weight,  by  color,  and  so  on.  The 
analysis  should  he  carried  out  to  the  point  where  the  terms  iu  any  given  array  are  mutually  exclusive:  i.e., 
they  cannot  be  combined  in  a  composite  subject.  Fur  example,  child,  adolescent  ami  adult  can  appear  in 
the  same  array,  hut  child  and  male  cannot,  because  there  is  the  possibility  of  combining  child  and  male  to 
denote  boy.  Equally,  analysis  into  child  and  mule  will  exclude  boy. 

The  unulysis  should  not  however  go  beyond  the  level  of  terminology  used  in  the  document  collection. 
For  example,  if  the  documents  refer  to  Thermometers,  this  is  the  term  that  should  he  used,  rather  than 
Instrument  for  the  measurement  of  temperature.  This  analytical  definition  will  in  fact  he  reflected 
implicitly  by  locating  the  term  Thermometer  itt  the  Agents  facet  applicable  to  the  measurement  of  heat. 

After  some  idea  of  the  structure  lias  bet'll  obtained  by  this  study  of  the  doeimiienls,  the  vocabulary 
should  be  enlarged  by  studying  such  reference  tools  as  dictionaries,  encyclopedias  ami  glossaries,  as  well  us 
existing  classifications,  thesauri,  and  lists  of  subject  headings.  If  the  analysis  has  Ih-cui  adequately  carried 
out,  the  study  of  these  will  not  lead  to  any  increase  iu  the  number  of  facets  or  array  s*  hut  it  will  certainly 
increase  the  number  of  terms  to  he  included. 
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Most  work  on  facet  analysis  lias  taken  place  in  the  area  of  Science  and  Technology,  and  here  it  is 
possible  to  indicate  the  kind  of  facet  that  is  likely  to  he  found,  for  example:  Things,  Kinds  of  things,  Parts, 
Constituents,  Properties,  Processes,  Operations,  Agents.  However,  it  should  not  he.  thought  that  these  arc 
the  only  kinds  of  facets  likely  to  occur;  in  all  eases,  it  is  the  literary  warrant  of  the  collection  of  documents 
that  will  dielal)  the  structure  of  facets  and  arrays,  and  generalized  statements  need  not  impose  any 
constraints.  Ilather,  their  use  is  to  suggest  the  kind  of  pattern  that  may  appear. 

3)  Once  the  structure  of  facets  and  arrays  is  complete  it  is  possible  to  oragnize  their  contents  into  a 
helpful  order.  Within  an  array  there  may  well  he  hierarchies  of  concepts  related  as  genus  to  species;  in  such 
cases,  the  more  specific  should  follow  the  general.  Among  concepts  which  are  of  equal  rank,  i.e., 
coordinate,  there  are  various  principles  which  may  he  helpful  in  giving  some  indication  of  useful 
arrangements.  These  include. 

chronological 

evolutionary 

increasing  complexity 

spatial 

size 

alphabetical  (lor  concepts  having  specific  names) 
traditional 

The  latter  two  should  he  used  if  no  other  more  useful  principle  seems  appropriate.  It  may  also  he 
useful  to  hear  in  mind  the  idea  of  ‘preferred  category’  i.e.,  the  idea  that  one  particular  concept  is  more 
significant  than  the  rest  and  should  therefore  appear  at  the  head  of  the  list.  For  example,  UDC  considers 
Fart  1 1  in  Astronomy  outside  the  normal  sequence  of  planets,  arranged  according  to  their  distance  from  the 
Sun. 

The  analy  sis  carried  out  so  far  will  have  given  a  list  of  terms  arranged  in  facets  and  arrays,  showing 
their  relationships  within  those  arrays.  Although  it  is  not  the  primary  purpose  of  the  UDC,  such  a  listing 
will  form  the  basis  of  a  satisfactory  thesaurus  for  use  in  a  post-coordinate  indexing  system,  a  valuable 
|:v  -product  of  the  anal) sis. 

4)  For  single  entry  systems  it  is  necessary  to  establish  a  ‘citation  order*,  i.e.  the  order  in  which  the 
elements  constituting  a  composite  subject  a  a*  to  be  stated.  Without  a  fixed  citation  tinier  it  is  possible  to 
have  ‘cross-classification*,  i.e..  the  possiblily  of  placing  the  same  composite  subject  in  more  than  one 
lo<  ’lion.  For  example,  works  on  the  fractional  distillation  of  mineral  oils  might  be  pluccd  in  665.5.0-IB.3  or 
in  66,0 III. 3:fif)3.r>,  If  the  possibility  of  using  UDC  as  the  indexing  language  in  a  large  international 
computer-based  retrieval  system  is  considered,  it  will  he  seen  that  a  standard  citation  order  will  be 
imperative  if  cross-classification  is  to  be  avoided. 

Although  the  need  is  less  obvious,  a  basic  citation  order  is  also  necessary  in  multiple  entry  systems. 
Unless  the  original  statement  of  the  subject  is  semantically  sound,  manipulation  of  it  to  give  additional 
entries  is  unlikely  to  lie  more  than  partially  successful. 

A  standard  citation  order  already  exists  in  UDC  for  the  common  auxiliaries,  amt  further  instances  will 
be  found  in  many  of  the  schedules.  For  example,  in  Agriculture,  Crop  is  intended  to  lake  precedence  over 
Operation  or  Frohlcm:  so  that  Insect  pest  of  grain  crops  will  lie  found  with  other  worts  on  grain  crops,  not 
with  other  works  on  insect  pests.  In  Muelcar  technology,  reactor  types  are  first  considered  according  to 
neutron  energy ,  then  moderator,  then  coolant,  then  purpose. 

From  the  generalized  slalcu.cnt  of  facets  above  we  may  derive  a  standard  citation  order:  Things, 
Parts,  Constituents,  I’roperlies,  I’roeesses,  Operations,  Agents.  It  must  however  lw  remembered  that  we  may 
find  Constituents  of  Agents,  Farts  of  Agents,  etc.  giving  a  series  of  recurrences  of  the  Iwisic  order.  The  use  of 
a  matrix  has  been  demonstrated  by  Culcss  as  a  solution  to  this  problem. 

!:<  many  eases,  the  standard  citation  order  just  mentioned  will  not  lie  appropriate,  and  it  will  he 
necessary  to  establish  one  ml  Imc.  The  analysis  carried  out  in  Stage  2  will  prove  iuvalnafde  her*’,  since  in  the 
course  of  analyzing  composite  subjects  revealed  by  the  literature  itself  into  their  elements  vve  are  almost 
certain  to  gain  a  clear  idea  of  the  relative  importance  of  the  different  elements.  The  eilation  order  is  merely 
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a  reflection  of  this  importance.  The  use  made  of  the  collection  will  also  he  a  guide;  only  those  concepts  in 
the  facet  which  is  first  in  the  citation  order  will  always  he  grouped.  Concepts  in  subsidiary  facets  will  he 
scattered  in  a  single  entry  system.  The  choice  of  citation  order  is  thus  very  important  if  the  collection  is  to 
he  arranged  to  the  best  advantage. 

5)  The  individual  facets  can  now  he  arranged  to  give  the  overa!'  schedule,  since  the  concepts  within 
each  facet  have  already  been  arranged.  A  simple  hut  useful  rule  is  the  so-called  ‘principle  of  inversion’, 
which  slates  that  the  order  of  the  facets  in  the  schedule  should  he  the  reverse  of  the  citation  order.  The 
reason  for  this  is  simply  to  ensure  that  general  topics  always  precede  more  special,  and  it  is  usually  observed 
in  existing  l)I)C  schedules,  l’or  example,  in  Agriculture  we  find  that  Insect  pests  (632.7)  and  drain  crops 
(633.1)  both  precede  Insect  [tests  of  grain  crops  (633.1-27),  so  that  general  is  found  itefore  special.  The 
filing  order  [tuts  the  Problem  facet  (including  pests)  before  the  Crops  facet  (including  grains),  while  the 
citation  order  in  the  composite  subjects  when  both  Crop  and  Problem  arc  found  is  Crop-Problem,  i.e.,  the 
reverse  of  the  filing  order. 

If  this  principle  is  followed,  the  least  important  facet  of  the  subject  will  appeal  first  in  the  schedule, 
with  the  most  important  last.  It  is  not  essential  that  this  principle  he  adopted  (it  is  not  used  in  the  Nuclear 
reactors  schedule,  for  example'),  hut  it  does  give  a  more  helpful  order  in  that  special  will  follow  general 
consistently;’  if  it  is  ignored,  then  special  will  from  time  to  time  he  found  preceding  more  general  topics. 
For  example,  in  the  nuclear  reactors  schedule,  a  work  on  experimental  reactors  in  general  will  follow  a 
work  on  experimental  gas-cooled  reactors,  and  both  will  follow  a  work  on  experimental  gas-cooled 
graphite-moderated  reactors.  This  could  make  searching  the  files  more  difficult. 

6)  It  should  he  possible  at  this  stage  to  carry  out  n  preliminary  lest  of  the  schedule  to  see  if  it  is 
satisfactory,  using  the  collection  of  documents  on  which  the  analysis  is  based.  This  should  indicate  if  the 
citation  order  adopted  is  sound,  or  if  it  needs  some  modification  to  he  satisfactory. 

7)  The  next  step  is  to  allocate  notation  to  the  schedule.  Several  points  are  involved  here.  The  first  is 
to  select  a  base  number  that  is  satisfactory  and  which  does  not  clash  with  any  existing  l!I)C  notation.  (For 
private  purposes,  this  base  number  inay  he  replaced  hv  n  letter;  us  is  indicated  in  the  introduction  to  the 
English  Abridged  edition.  The  possibility  of  doing  this  without  confusion  will  give  an  added  cheek  as  to 
whether  the  subject  area  covered  is  indeed  homogeneous.) 

The  second  is  to  allocate  the  notation  to  the  various  facets  satisfactorily.  At  present  two  symbols  are 
used  for  auxiliaries  within  a  particular  subject:  the  hyphen-  and  the  point  nought  .0.  It  is  recommended 
that  the- he  used  for  Farts,  Constituents  and  Properties,  and  the  .0  for  Processes,  Operations  and  Agents. 
An  example  at  the  end  of  this  paper  illustrates  how  this  may  he  done  in  a  revised  schedule  for  Library 
Sciences,  in  such  a  way  as  to  give  a  satisfactory  notation  for  all  the  more  important  facets,  with  the 
possibility  of  using  the  colon  if  it  is  thought  necessary  to  make  multiple  rather  than  single  entries. 

The  re-use  of  existing  numbers  with  new  meanings  is  not  recommended,  since  it  will  lead  to  possible 
ambiguities.  Existing  notation  should  he  left  unused,  mid  may  then  lie  reused  after  a  period  of  ten  years,  by 
which  time  the  problem  will  have  diminished  to  manageable  proportions  in  the  vast  majority  of  libraries 
using  II  DC. 

Notation  should,  as  fur  us  possible,  he  hierarchical  or  expressive,  i.e.,  each  step  of  division  in  the 
schedule  should  have  its  couulcqiart  in  the  notation.  This  will  facilitate  the  use  of  the  UDC  in 
computer-based  systems.  I'lK!  gives  a  decimal  notation,  i.e.,  there  are  nine  divisions  available  of  any  given 
number,  omitting  the  r.ero.  In  many  eases  this  will  not  he  enough;  there  will  he  more  than  nine  division  ,u 
equal  standing.  In  this  ease,  centesimal  notation  should  he  used,  i.e..  two  digits  (for  example  37,  52,  IP) 
etc);  this  will  give  HI  potential  divisions,  or  I  (Ml  if  the  /.cm  is  not  omitted.  Since  it  is  desirable  to  lie  aide  In 
udd  new  concepts,  it  is  necessary  not  to  use  numbers  immediately  together;  use  2,  I  and  6  rather  than  1 , 2 
und  3,  if  only  three  subdivisions  are  required. 

I!)  An  alphabetical  index  will  be  required  if  topics  are  to  be  located  easily  in  the  schedule.  The 
simplest  way  to  compile  such  an  index  is  by  vvlial  is  known  as  chain  procedure;  the  resulting  index  is  a 
'relative  index’  of  the  type  found  in  the  English  \ bridged  edition.  Perhaps  the  best  example  is  the  relative 
index  to  the  Dewey  Decimal  Classification,  in  which  the  basic  principle  used  In  Dewcv  is  worked  out  very 
well. 
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Tin*  essential  |ioiiit  in  this  method  is  that  it  is  not  necessary  to  index  subdivisions  of  a  term  under  tliut 
term,  since  they  e;m  lie  fniind  very  simply  Itv  turning  to  tluit  term  ill  the  schedules.  For  cxuni|>!c,  in 
Agriculture,  Crains  are  a  siilidivision  of  drops:  one  would  therefore  make  index  entries 

Crops:  agriculture  633 

Crain  crops:  agriculture  633.1 

hut  NOT 

Crops:  grain:  agriculture  633.1 

since  the  latter  merely  repeals  in  alphabetical  order  the  systematic  subdivision  found  in  the  schedule.  The 
method  is  very  simple,  a  id  gives  a  quick  and  easy  way  of  compiling  a  satisfactory  index  to  a  schedule.  No 
work  is  wasted,  yet  every  approach  is  covered,  either  by  the  alphabetical  index  or  by  the  systematic 
arrangement  of  the  schedules. 

It  must  lie  emphasized  that  vvlial  is  described  here  is  an  index  to  the  schedule,  not  to  any  particular 
collection  of  documents.  I.  should  not  he  necessary  to  index  any  composite  subjects,  since  these  should 
have  hec.i  excluded  from  the  schedule.  While  the  compilation  of  an  index  to  a  large  collection  of 
documents  can  he  complex,  the  compilation  of  an  index  to  a  schedule  is  a  relatively  straightforward  matter. 

9)  Once  the  index  has  been  compiled,  work  on  the  schedule  is  complete  and  it  should  he  tested  again 
in  detail.  It  is  at  this  stage  that  it  is  useful  to  circulate  the  proposal  in  draft  form  so  that  the  testing  can  be 
shared  by  other  librarians,  who  may  well  be  in  a  position  to  offer  helpful  comments  on  the  basis  of  their 
own  experience. 

It  must  he  remembered  that  since  knowledge  docs  not  stand  still,  no  schedule  can  ever  be  regarded  as 
permanent.  The  uualy  tiro-synthetic  approach  outlined  here  will  give  a  schedule  which  may  be  modified 
with  the  minimum  of  difficulty,  since  it  provides  a  structure  which  is  likely  to  endure,  even  though  it  may 
need  additional  concepts  from  time  to  time  in  order  to  keep  it  current. 

Outline  .Schedule  Showing  an  Application  of  Facet  Analysis  to  Library  Science 

in  order  to  avoid  confusion  with  the  existing  notation,  this  proposal  uses  029,  at  present  vacant. 

LIBRARY  SCIFNCK 

029 

029.0 1 /.03 

.01 

.02 

.03 

029.0 I/.09 
.01 
.03 

.00/.07 
.(Hi 
.07 
.072 
.071 
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Library  science 

Common  operations  and  agents,  c.g., 

Controls 

external:  legislation 
internal:  rules  and  regulations 
Management 
Finance 

Staff 

Buildings  and  equipment  (Site,  hranrhrs,  rooms,  mobile  libraries;  lighting, 
heating,  ventilating:  special  equipment,  c.p.,  shelving)  Protection,  main¬ 
tenance.  repair. 

Technical  operations  and  agents 
Selection,  acquisition,  etc. 

Storing,  binding 
Classification  and  cataloguing 
Classification 
Cataloging 

Catalogs  by  physical  fore 
Catalogs  by  ty  |»e  of  acres* 


.074.2 

Autiior 

.074.5 

Subject 

.074.52/6 

By  mode  of  arrangement 

.074.52 

Al|iliabetieal 

.074.5 1 

Classified 

.074.56 

Aljillahelicn-Clusscd 

.00 

Circulation 

020.1/.  7 

Library  serv  ices  and  materials 

029.1 

Conditions  of  sen  ice,  r.g., 

.12 

Hours  of  opening 

.14 

Reference,  lending 

029.2/.3 

Information-bearing  materials 

2 

by  form  (r.g.,  Books,  newspapers,  cutting  mi 

.3 

by  subject  (Use  colon,  c.g.,  lain  materials  02 

029.4/.7 

Library  services  by  owner,  etc. 

029.4 

by  owner 

.42 

Private:  industrial  firms,  sock-lies,  etc. 

.4-t 

Academic:  universities,  schools 

.46 

Government:  municipal,  rnunlv,  state 

029.5/.7 

Uiers 

or. 

029.4 

Special 

029.5 

Academic 

029.61 

National 

.62/ .67 

Public 

029.7 

Special  users 

Examples  of  synthetic  notation: 

1-av*  materials  in  academic  libraries  029.5-3:3 1 

Mount  of  o|H-i.;ng  in  acatl 

emic  libraries  029.5-12 

('Jastu  firul  ion  of  law  materials  in 

academic  libraries 

029.5-31 :3 1]  i)f» 

Qasaifiration  in  academic  libraries  029.5.06 

Altcrnat*  Outlinr  Srlicdulc  for 

Library  Science  (recently  developed  bv  J.  Mills) 

029 

LIBRARY  SCIKNCK 

XI/. 03 

Common  o|*eralious  and  agents 

.01 

Organisation:  administration  anti  manage 

.012 

Admmi-lration  and  ('.mlrol. 

.012.2 

External:  hj;|.|,ition 

.012.1 

Internal:  rides  anil  regulation.. 

.012.6 

Council,  t  amtmiltcc,  fniMeo 

.011 

Manage  incut 

.016 

Financing 

.02 

Staff 

.022 

Prnfessionjl 

.021 

Nt*n-|>rv»les»iiM»j| 

.03 

Buddings  ami  eipnpm  til 

M 


Silt- 

.033 

Services 

i 

lighting.  fly: 6 20.9 

.or. 

Healing  unit ventilating.  By:  697 

.036 

Fixtures  ami  fittings 

.037 

S|>arr> 

.oi/.oo 

Tecluiieal  operation?  and  agents 

.04 

Accession 

.042 

Srlertk.il 

.on 

Aeipiisitkm 

.0.". 

Storage  am!  retrieval 

or.2 

Storing 

.or.  \ 

Minding 

.oo/.oo 

Indexing:  classification  and  cataloguing 

.06 

Classification 

.07 

Cataloguing 

.072 

Bibliographical  description 

.073 

Catalogues  by  physical  form 

.074 

Catalogue?  by  tv  pe  of  access 

.075 

Author  and  title 

.070 

Cilatk.it  :  ulex 

.08 

Subject 

.002 

Index  and  retrieval  languages 

.oav.005 

Pre-coordinate 

.003 

Alpliaiu-tical 

.084 

Alpliabctico-claxsed 

.003 

Classified 

.005.2 

Retrieval  languages  for 

.005.2  (V/Z) 

Individual  systems  A/Z 

.087 

Post -Coordinate 

.007.2 

Retrieval  languages  for:  thesauri 

.007.2  ( V/Z) 

Indix  idual  sy  stems  .VZ 

.000 

Automatic  indexing 

.09 

Circulation 

laluary  services  ami  materials 

Conditions  of  o  n  ire 

-222 

Hours  of  opening 

224 

Reference 

-225 

t  .ending 

t)*r 

Open  access 

220 

lamiieil  dives* 

-24 

Ancillary  H  TVKrs 

212 

Ab'trarting 

211 

translating 

2  M» 

Copying 

3/  0 

Senier  bv  niforinatHHt-liranng  tuaierial  supplied 

3 

lly  form 

32 

Ho.  4..  mnoi»gr.i*«h 

33 

Smal 

31  .30 

iVonlsaik 

29 


-34 

Graphic 

-342 

Film 

-35 

Aural 

-30 

Microform 

-37 

By  provenance 

-372 

By  place  of  publication, 

-374 

Publisher 

-374.2 

Government 

-8 

By  subject.  By: 

029.2/.8 

Service  by  owncr-cum-user 

.1 

Private  (individuals) 

.2 

Special.  By: 

.3 

Academic 

.44 

Primary  education 

.40 

Secondary  education 

.50 

Higher  education 

.0 

National 

.7 

Local  public 

.8 

Special  users.  By: 

Examples  of  synthetic  notation: 

Law  materials  in  academic  libraries 
Hours  of  opening  in  academic  libraries 
Classification  of  law  materials  in 
academic  libraries 
Non-Professional  Cataloguing  staff 
in  academic  libraries 

PILOT  SCHEDULES 

A  POSSIBLE  MECHANISM  FOR  LARGE-SCALE  REVISION  OF  CLASS  55 
EARTH  SCIENCE)  (A.C.  Foskclt) 

It  is  clear  that  if  one  accepts  the  idea  that  UDC  justifies  the  expenditure  of  a  considerable  effort  to 
make  it  suitable  for  use  in  modem  retrieval  systems,  it  is  essential  to  make  sure  that  all  the  effort  expended 
is  directed  towards  the  same  end.  This  will  involve  a  considerable  political  as  well  as  classificalory  effort.  A 
great  many  librarians  have  many  documents  classified  by  UDC  old-style,  and  will  look  with  no  favor  on 
changes  which  will  make  their  arrangements  obsolete.  Not  ail  users  arc  convinced  of  the  value  of  the 
analylico  synlhctic.  approach;  for  many  of  the  older  generation  of  users,  the  straight-forward  poppa- 
momma  use  of  the  colon  represents  the  preferred  method  rather  than  one  adopted  for  lack  of  a  belter. 
Proposals  for  change  will  have  to  be  presented  in  such  a  way  as- to  arouse  tin:  minimum  of  hostility, 
otherwise  they  stand  little  chance  of  being  adopted.  For  this  reason,  the  suggestions  pul  forward  here  are 
intended  to  Hi  into  the  present  structure  of  UDC  without  any  significant  changes  to  that  structure;  they  arc 
designed  to  channel  future  developments  in  the  direction  we  would  wish  to  see  without  alienating  present 
users. 

It  is  also  clear  that,  taking  into  account  present  trends,  one  should  envisage  a  situation  where  the 
scheme  is  used  in  a  very  large-scale  sophisticated  computer-based  retrieval  system,  of  international  standing. 
The  computer  may  in  fact  be  the  solution  to  the  problem  found  both  by  Ollcl  and  LaEontaine  and  liv 
Bradford  (who  also  started  to  compile  a  universal  index  to  recorded  knowledge):  that,  though  the  problem 
of  acquiring  information  is  difficult,  it  is  minimal  compared  with  the  problem  of  ensuring  that  the  stored 


029.3-8:34 

029.3-222 

029.3-8:[34].00 

029.3.07.024 
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information  is  used  intriiMvelv  enough  to  justify  llu1  cost  of  storing  it.  Both  previous  attempts  were 
Iliimpereil  b\  the  physical  meitium  available  to  lliein— the  card  catalogue,  which  can  only  exist  at  one  place; 
the  computer  provides  a  means  wherein  the  results  of  searches  are  available  to  anyone,  anywhere,  in  the 
form  of  print-out,  or  even  more  immediately  as  a  consult;  display. 

Many  compulcr-ha>cd  retrieval  systems  use  ‘natural  language’,  i.e.,  the  language  of  the  documents  of 
their  abstracts.  This  involves  no  intellectual  effort  at  the  indexing  stage,  Imt  research  has  shown  that  even  in 
a  computer  system  some  control  of  the  vocabulary  used  improves  the  results  at  the  searching  stage.  Some  of 
the  systems  now  I'umTioning  with  ‘natural  language’,  such  as  that  of  IBM,  may  in  fact  he  said  to  use  u 
controlled  vocabulary,  since  the  input  consists  very  largely  of  doncmculs  produced  within  the  organization 
and  therefore  written  in  its  input  terminology.  Eurlhermorc,  in  any  international  system,  words  as  such 
cannot  he  used  because  of  the  language  problem;  some  sort  of  coding  has  to  he  used,  so  it  scents  obvious 
that  one  should  me  a  coding  which  may  itself  he  helpful.  A  classification  scheme  provides  such  a  coding;  of 
existing  classification  schemes,  l J I )C  seems  to  offer  the  greatest  potential  for  development.  DC  and  the 
Library  of  Congress  classification  arc  both  mainly  intended  as  means  for  the  shelf  arrangement  of  books 
and  are  not  specific  enough  for  the  task  envisaged.  Two  other  possibilities  exist:  Colon  classification,  and 
tin:  new  classification  being  developed  in  Britain  under  the  guidance  of  the  Classification  Research  Group 
(CRG). 

The  new  CRG  general  classification  will  be  based  on  a  number  of  modern  theories.  Order  within 
specific  subjects  will  be  based  on  principles  of  facet  analysis;  overall  order  will  reflect  other  ideas  such  as 
the  theorv  of  levels  of  integration.  The  possihlilies  seem  very  exciting,  but  a  great  deal  of  work  remains  to 
be  done  before  the  scheme  goes  beyond  the  embryo  stage,  and  also  it  is— at  least  to  begin  with— intended 
for  the  classification  of  books  rather  than  smaller  units  of  information.  There  is.  however,  no  reason  why 
the  theories  being  developed  should  not  be  applied  in  other  schemes,  such  as  the  GDC. 

Colon  Classification  (C.C),  the  work  of  Dr.  S.R.  Ranganalhan,  is  the  only  general  scheme  compiled 
completely  on  amdylieo-synlhctic  principles.  Its  potential  for  development  lias  been  shown  by  schedules 
worked  out  for  very  specific,  areas  of  technology  such  as  Reciprocating  Internal  Combustion  Engines  hut  at 
the  moment  the  amount  of  such  development  is  very  limited,  and  there  arc  large  areas  of  technology  for 
which  only  outline  schedules  exist.  However,  because  the  scheme  is  not  widely  used,  large-scale  revision 
along  the  lines  to  be  proposed  here  would  meet  with  relatively  little  opposition,  and  would  almost  certainly 
be  welcomed  by  Ranganalhan  and  his  associates.  Should  il  prove  impractical  for  political  reason s  to  revise 
and  jevelop  UDC  in  the  desired  manner,  serious  consideration  should  be  given  to  the  possibilities  of 
developing  Colon  instead. 

As  has  been  suggested,  there  are  political  reasons  why  a  proposal  for  an  immediate  massive 
reorganization  of  UDC  would  meet  with  considerable  opposition.  It  is  therefore  proposed  that  a  more 
practical  plan  of  campaign  would  he  as  follows: 

1.  The  publication  of  a  guide  demonstrating  to  potential  revisers  the  methods  they  should  use. 

2.  The  rationalization  of  the  various  nolalional  devices  now  used  for  synthesis  in  UDC. 

3.  The  development  of  r.  new  set  of  common  subject  sub-divisions  to  replace  the  existing  .00  Point 
of  View  numbers. 

4.  The  development  of  more  precise  methods  of  expressing  relationships. 

5.  The  construction  of  a  completely  revised  schedule  for  the  Earth  Sciences,  which  should  become 
the  Planetary  Sciences,  to  demonstrate  on  a  fairly  large  scab:  the  kind  of  revision  needed. 

6.  The  extension  to  the  whole  of  Science  of  the  ideas  developed  in  5. 

7.  The  further  extension  to  the  whole  of  knowledge  of  the  ideas  demonstrated  in  i»  and  6. 

Some  of  these  steps  can  he  taken  now,  with  a  minimum  of  additional  effort;  others,  notably  hand  7, 
are  obviously  long-time  projects  involving  a  great  many  people,  and  are  beyond  the  realm  of  the  present 
propose!.  More  detailed  consideration  is  now  given  to  those  parts  of  the  overall  plain  which  seem  to  be 
within  the  scope  ol  this  proposal. 
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1)  lb-vision  work  on  l 'DC  schedules  is  goi;.-  on  continuously,  yet  there  is  no  technical  guidance  to 
those  involved  as  to  how  they  should  set  about  compiling  a  new  sciiedule.  There  is  a  document  setting  out 
revision  procedures,  but  it  is  purely  administrative  and  does  not  -rive  any  help  in  She  inleijeelual  effort 
involved.  An  outline,  of  the  kind  of  document  envisaged  has  been  prepared  by  Foskrti  (see  page  2d)  and 
should  he  submitted  eventually  to  the  CCC.  In  essence  this  is  an  outline  of  the  analylK  O  syntlietir  process, 
and  its  adoption  would  at  once  eliminate  many  of  the  problems,  at  least  -as  far  as  new  seliedules  are 
coneernerf.  There  will  however  remain  all  tiie  existing  seliedules,  many  of  which  do  not  fit  into  this  pattern 
and  will  therefore  need  to  he  revised  at  some  future  date.  Since  a  completely  revi.-rd  l.|)C  cannot  be 
expected  to  ri.-e  fuilv-iormcd  like  \  eons  from  the  waves,  the  existence  of  anomalies,  some  of  them  serious, 
will  have  to  he  tolerated  for  some  wars:  such  anomalies  do  not  appear  to  have  troubled  l DC  users  in  the 
past,  but  they  may  cause  some  temporary  problems  in  a  computer-based  s\  stein. 

Consistent  development  along  the  lines  indicated  would  reduce  the  need  for  the  colon  to  serve  as  a 
jack-of-all  trad  t*j*  (IS  it  do**s  at  present. 

2)  Freeman  and  Atherton,  in  their  work  lor  the  American  Institute  of  Physics  (All*)  found  that 
many  of  the  notatirmai  devices  Used  in  IDC  did  not  lend  themselves  to  computer  searching.  For  example, 
the  point  .  is  normally  used  as  a  separating  device,  to  break  up  v.hat  would  otherwise  he  psychologically 
unacceptable  blocks  of  figures:  if  however  the  point  is  followed  liy  one  or  two  zeroes  (.0  or  .00)  it  does 
have  a  significance.  The  colon  can  have  a  variety  of  meanings,  as  has  already  been  mentioned.  The  equals 
sign  =  luts  oiie  meaning  used  on  its  own,  another,  rather  different,  meaning  if  it  is  preceded  by  a 
parenthesis  (r.  For  the  All1  Project,  these  signs  were  replaced  by  letters  to  simplify  the  programming.  Such 
a  drastic  change  is  unlikely  to  win  acceptance  among  liar  majority  of  l.’DC  users,  and  may  indeed  he 
unnecessary  if  the  more  consistent  use  of  the  existing  symbols  which  would  resin,  from  the  application  of 
standard  revision  procedures  become  reality.  In  addition,  the  adoption  of  a  scheme  of  relators,  discussed 
under  4  below,  might  completely  solve  the  problem  of  the  colon. 

Two  symbols  which  at  present  are  used  without  any  very  great  distinction  are  the  hyphen— awl  point 
0.  It  is  not  possible  to  see  any  rules  governing  their  use  from  a  survey  of  the  schedules,  lu  the  Introduction 
to  the  English  abridged  edition,  it  is  pointed  out  that  in  Technology  the- divisions  arc  used  very  widely,  but 
this  is  not  true  of  Science;  in  the  Humanities  and  Fine  arts,  it  is  the  .0  divisions  which  are  most  widely  used. 
If  the  suggestions  outlined  by  Fosketi  (sec  page  24)  arc  put  into  effect,  the  .0  divisions  will  he  those  of  least 
significance  and  therefore  of  widest  application,  while  the  hyphen  will  he  used  for  Parts,  Constituents  and 
I’ropcrties,  which  are  likclv  to  he  more  special  to  the  subject  being  developed.  It  is  difficult  to  foresee  the 
exact  effects  of  a  more  consistent  use  of  these  devices,  but  it  should  lead  to  an  overall  improvement  in 
schedule  notation.  There  may  however  he  occasions  when  the  proposed  usage  will  conflict  with  established 
usage;  these  should  he  judged  on  their  merits  and  amended  if  necessary. 

3)  The  .00  divisions,  now  called  Point  of  View  numbers,  are  misnamed,  ami  then:  arc  many  occasions 
wiicn  they  conflict  with  enumeration  in  particular  schedules.  For  example,  .001  is  Theoretical  Point  of 
View;  bn'  theory  is  frequently  listed  under  particular  subjects  Using  other  notation,  e.g.,  Psychological 
Theories  159.9.01;  Insurance  Theory  360.01;  Philosophy  of  Mathematics  31.01;  52J  Theoretical 
Astronomy;  53.0!  Physics  Theory;  530.1  General  Principles  of  Physics;  523.1  Theory  of  Light;  etc.  Similar 
conflicts  arise  with  the  other  topics  listed  at  ibis  point.  However,  there  are  also  a  number  of  common 
concepts  which  do  not  appear  here,  e.g.,  Mobile  (1  .ibraries,  Grocers'  .Stores,  \-ray  Units,  etc).  What  is 
needed  is  to  change  the  name,  in  order  to  clarify  tiie  function,  ami  to  expand  and  redevelop  the  schedule,  at 
the  same  time  eliminating  conflicting  pieces  of  notation  from  the  main  schedules.  A  good  model  to  use 
would  he  the  common  subject  subdivisions  developed  by  the  liritish  National  bibliography.  Subdivisions 
found  jii  this  revised  schedule  would  not  normally  need  to  he  worked  out  anew  for  the  revision  of  any  of 
the  main  seliedules;  the  only  situation  where  this  is  likely  to  lie  necessary  is  under  equipment,  where  the 
genera!  concept  ‘equipment’,  will  ho  found  in  the  common  subjects  facet  Imt  will  need  to  lie  developed  in 
different  ways  in  different  subjects.  For  example,  the  kinds  of  equipment  used  in  medicine  would  not  lie 
appropriate  to,  say.  automobile  engineering.  The  development  of  such  differential  facets  should  not  prove 
difficult;  ;<li  that  is  necessary  is  to  provide  a  base  in  the  common  subjects  facet  (as  is  in  fact  the  ease  at  the 
moment,  where  .005  Installation,  Equipment  Point  of  View  is  not  developed  beyond  (he  general  heading). 
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4)  Tlx  colon  ;is  now  means  ‘in  relation  to’  but  (rives  no  further  precision.  A  system  of ‘relators’ 
has  been  ilex  eloped  by  Perreault  and  submitted  to  the  (ICC:  though  this  xxas  published  earlier  this  year  as  an 
“experimental"  I’-Note,  to  he  surveyed  oxer  oxer  a  period  of  five  years,  a  more  remit  P-Nole  seems  to 
indicate  its  temporary  suspension.  Perreault's  Scheme  as  it  stands  conflicts  with  already  existing  divisions  of 
Time,  e.g.,  before  "71  I",  and  potential  developments  of  the  Place  facet,  e.p.,  above  (not  at  present  in 
Place- 1  (orientation),  hut  obviously  belonging  there),  as  well  as  concepts  such  as  “outside”  (-194)  which  are 
already  in  the  Piacc  laccl  in  l  I  Hi.  There  is  a  need  fora  detailed  slink  of  relators;  not  merely  the  Perreault 
Schema,  hut  also  the  modification  of  il  proposed  by  Wcsscling  and  the  effect  that  any  such  scheme  would 
have  on  the  existing  schedules.  It  may  he  that  a  more  satisfactory  approach  to  the  development  of  the  main 
schedules  would  eliminate  at  least  some  of  the  problems  which  the  Perreault  Schema  as  il  now  stands  tries 
to  solve;  in  a  sense,  all  concepts  in  a  classification  scheme  stand  in  some  sort  of  relationship  to  other 
concepts,  and  a'  x  el  there  does  not  exist  any  theoretical  basis  which  would  make  possible  a  clear  distinction 
between  those  which  can  he  built  into  facet  relationships  and  those  which  need  to  he  developed  in 
isolation.  I'arradane  s  work  max  he  relevant  here. 

5)  The  foregoing  max  in  a  sense  lie  regarded  as  a  prolegomena  to  the  core  of  the  proposed  Project, 
which  is  to  demonstrate  dial  a  completely  new  schedule  fora  fairly  large  basic  area  in  Science  can  he  drawn 
up  in  such  a  way  as  to  give  results  which  are  sound  not  only  from  the  point  of  view  of  the  subject  hut  also 
from  the  point  of  view  of  classification  theory.  It  has  already  been  pointed  out  that  perhaps  the  major 
opposition  dial  will  he  encountered  xxill  not  he  on  the  grounds  of  classification  theory  but  of  departure 
from  precedent:  that  librarians  and  oilier  users  will  he  unwilling  to  accept  major  changes  if  these  mean 
large-scale  reclassification.  A  complete  revision  of  Science  is  unlikely  to  he  approved,  and  to  attempt  il 
would  probably  lead  merely  to  frustration.  On  the  other  hand,  the  Earth  Sciences  lend  themselves  well  to 
the  design,  in  more  than  one  way.  Dewey  allocated  one  ‘division’  of  his  notation  f«>  Geology:  550-539; 
however,  he  only  used  part  of  this  to  develop  schedules  for  the  subject,  leaving  554-559  for  division  by 
Place.  GDC  had  no  need  ol  these  divisions,  as  there  U  a  distinct  Place  facet  which  can  lie  used  as  required; 
although  556  has  recently  been  developed  for  Hydrology  (incidentally  taking  this  subject  out  of  its  context 
in  Geomorplioiogy ),  559  is  still  vacant,  and  could  be  used  as  the  base  number  for  a  new  schedule. 

Man  has  now  reached  the  point  where  the  name  “Earth*’  sciences  is  something  of  a  misnomer,  and  the 
opportunity  could  well  he  taken  to  develop  the  new  schedule  under  the  title  Planetary  sciences.  This  would 
have  additional  consequences  of  some  value.  The  overall  existing  order  for  Science  in  l  DC  is  as  follows: 

Science 

Mathematics 

Astronomy 

Geodesy.  Surveying 

Physics 

Chemistry 

Earth  Sciences 

Palaeontology 

Anthropological  and  Biological  Sciences 

Whatever  theoretical  approach  one  takes,  it  is  impossible  to  justify  the  placing  of  Geodesy,  and  in  fact 
Astronomy  is  also  out  of  place  if  one  follows  a  progression  of  dependence -it  should  follow  both  Physics 
ami  Chemistry.  It  can  also  he  argued  that  Planetary  Sciences  should  follow  tile  Biological  Sciences,  though 
the  progression  here  is  less  clear,  lie  that  as  il  may,  to  develop  a  new  schedule  at  559  for  Planetary  Sciences 
would  make  it  possible  to  remove  the  anomalies  from  the  Astronomy  schedule,  incorporating  them  where 
thev  belong.  The  use  of  559  would  enable  the  new  schedule  to  hr  published  as  an  “experimental”  P-Nole,  il 
this  was  thought  desirable,  though  iu  fact  the  proposed  schedule  is  uiilifeiy  to  he  so  startlingly  different 
from  other  I'DC  schedules  of  recent  date  as  to  require  tin1  designation  experimental. 

The  development  of  this  new  schedule  would  free  the  whole  of  the  rest  of  5:5,  for  redevelopment 
after  a  starvation  period.  One  would  envisage  Astronomy  being  redeveloped  at  551$,  Biological  Sciences  at 
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555,  556  and  557,  Mathematics  at  551  and  Physical  Sciences  at  552,  553  and  551.  After  the  required 
starvation  period,  all  that  would  be  necessary  would  be  to  drop  the  initial  5,  and  the  result  would  be  a 
complete  redevelopment  of  Science.  This  of  course  a  long-term  project;  one  would  seed  to  think  in  terms 
of  over  ten  years  for  the  final  redevelopment,  hy  which  time  the  revision  may  have  taken  a  different 
direction.  Nevertheless,  it  represents  a  means  hy  which  such  a  revision  could  he  carried  through  with  a 
minimum  of  disruption  to  existing  services  using  UI)C. 

The  new  schedule  would  prohahiy  include  the  greater  part  of  what  is  not  intituled  at  55,  the  only 
exceptions  being  those  individual  concepts  now  included  hut  belonging  elseul'.ere,  as  for  example 
Earthquake  Disasters  was  excluded  in  Seismology.  It  would  also  include  Mineralogy,  now  at  549,  some 
parts  of  Geodesy,  now  in  528,  and  some  parts  of  Astronomy.  The  work  would  require  a  collaborative  effort 
involving  both  subject  experts  and  dassificationisls.  to  devise  an  outline  schedule,  using  the  principles  of 
facet  analysis  or  the  ideas  about  entities  and  attributes  now  being  developed  hy  the  Uritisli  CKC.  This  could 
then  be  studied  by  subject  experts,  from  the  point  of  view  of  overall  order,  relation  to  the  scientific  and 
educational  consensus,  and  comprehensiveness.  Once  agreement  had  been  reached,  each  topic  within  the 
overall  schedule  would  be  developed,  following  the  same  procedure,  i’ast  experience  suggests  that  the 
dassificationisls  are  more  likely  to  he  aide  to  understand  what  the  subject  experts  have  in  mind  than  vice 
versa;  for  this  reason  it  would  lie  necessary  to  go  into  some  detail  in  explaining  just  w  hat  the  schedule  is 
intended  to  do,  and  how  it  is  meant  to  work.  Once  these  principles  have  been  grasjs-d  it  is  usually  not  too 
difficult  to  reach  agreement.  Some  parts  of  the  new  schedule  have  already  been  prepared,  for  example 
Seismology;  here,  all  that  will  be  required  is  some  changes  in  the  notation,  but  tin’s  is  trivial. 

6)  It  lias  been  shown  above  that  the  development  of  a  new  schedule  for  Planetary  .Sciences  could  be 
the  starling  point  of  a  much  more  massive  revision.  While  it  does  not  seem  practical  to  start  work  on  this  at 
this  point  in  lime,  it  will  be  important  to  see  that  no  other  revisions  are  accepted  that  could  conflict  at 
some  future  date  with  the  kind  of  reorganization  envisaged  here. 

7)  A  massive  reorganization  of  the  whole  scheme  is  likely  to  lake  a  "i-eut  many  years.  The  practical 
steps  that  can  he  taken  now  relate  mainly  to  the  rationalization  of  the  i.  of  the  notational  devices,  the 
development  of  a  system  of  relators,  and  the  psychological  preparation  of  users  for  the  ch.«.)ge.  The  amount 
of  effort  that  will  he  involved  should  not  lie  underestimated;  UDC  is  a  large  scheme,  w  ilh  a  large  number  of 
users,  many  of  whom  arc  not  sympathetic  to  the  ideas  underlying  this  proposal.  The  need  for  the 
development  of  international  information  services  is  surely  great  enough  to  warrant  the  expenditure  of  such 
an  effort. 


The  Earth  Sciences  are  included  in  Class  II  of  Cok.j-  Classification;  called  Geology.  It  includes 
Mineralogy,  Petrology,  Structural  geology,  Dynamic  geology,  Stratigraphy,  Paleontology,  and  Economic 
geology.  The  detail  is  only  sufficient  for  classifying  hooks,  so  that  a  full  scale  enumeration  of  isolates  would 
be  called  for  in  making  a  scheme  suitable  for  documentation.  If  the  present  structure  of  the  class  is 
unsatisfactory  it  could  he  changed.  It  might  also  prove  necessary  to  add  some  detail  to  related  classes  such 
as  Chemistry. 

Whatever  proved  necessary  would  be  possible,  since  Colon  theory  now  provides  the  material  to 
accommodate  any  subject,  however  detailed.  Any  research  worker  undertaking  sueli  a  task  would  first  have 
to  absorb  thoroughly  the  principles  of  (he  scheme.  This  would  be  most  quickly  and  efficiently  achieved  by 
instruction  from  someone  with  experience.  It  would  be  unwise  to  attempt  it  without  such  help. 

He  should  establish  contact  with  those,  in  India  who  have  been  doing  similar  work  on  other  subjects. 

History 

The  idea  of  Colon  Classiliration  was  conceived  in  1925,  when  Dr.  Uuugnuatlian  studied  librariausliip 
in  England,  lie  saw  immediately  the  limitations  of  the  Dewey  scheme  in  dealing  with  compound  subjects 
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and  realized  t f tat  the  solution  was  «’oni|«i*’lt'  analysts  of  every  el  tss  into  categories  of  terms,  lie  drafted  the 
new  scheme  before  lie  left  l.n^land  and  during  the  nest  few  vears  developed  it  in  u[>plieation  to  the 
eolleetion  in  the  l  imer-ily  of  Madra'  lihrary.  The  first  edition  was  published  in  19.'!, "I. 

The  sehenie  was  adopted  bv  other  Indian  libraries  and  is  now  used  liy  the  universities  of  ten  Indian 
states,  liy  nearly  all  pnidie  libraries  in  Madras  and  Maharashtra  stales,  by  some  public  libraries  in  other 
states,  and  by  some  government  departments.  It  has  als,.  been  used  for  classifying  published  indexes  to 
scientific  periodic.,!-.,  and  the  bibliography  h\  Das  Gupta  . 

Unlike  all  the  other  neral  schemes,  Colon  has  not  been  conservative  in  its  revision  policy. 
Ranganalhait  has  made  quite  radical  chances  in  successive  editions  to  improve  the  sri ionic  and  to  meet  the 
changing  demand'  of  published  knowledge.  The  latest  edition  is  the  sixth,  published  ill  1960,  with 
iiniendiueill'  in  196.1.  The  seventh  edition  is  in  preparation. 

This  published  version  of  Colon  F  known  as  the  basic  classification  and  is  intended  for  organising 
hooks  and  catalogue.'  in  general  and  special  libraries.  It  does  not  aim  to  give  the  s|*ccificily  required  for 
documentation  work,  and  should  there  lore  he  compared  with  the  abridged,  rather  than  the  lull  edition  of 

HOC. 

Since  the  mid  'fifties,  l{uugamithan  has  concentrated  on  the  problems  of  depth  classification.  The 
.structure  and  notation  of  Colon  have  been  developed  to  deal  with  the  most  detailed  specification  that  any 
documentation  service  would  require.  The  methodology  was  described  in  the  tost  issue  of  Library 
Science. ..  .(March,  1961).  Detailed  schedules  for  Agriculture  and  Management  had  already  appeared  in 
issues  of .  I  nnuts  of  Library  Science.  Since  1 961,  Library  Science. .  .has  included  schedules  for  such  subjects 
as  Nut  production  engineering.  Medical  radiology.  Locomotive  production  engineering  and  Glass 
production  technology . 

Work  continues  in  India  under  Rangunalhan's  guidance.  Progress  is  inevitably  slow  since  there  are  few 
research  workers  engaged  and  there  are  many  subjects  in  science  and  technology  requiring  detailed 
schedules. 

Although  the  Colon  scheme  itself  has  not  been  adopted  by  libraries  outside  India,  it  has  had 
considerable  influence  on  theory  and  practice  elsewhere,  particularly  in  Great  Britain.  The  Classification 
Research  Group  began  in  I9.'>2  with  Ruugaiutlhaii's  work  as  their  main  influence  although  not  committed 
to  Colon  Classification  itself.  Special  schemes  made  by  CRC  members  and  others  since  that  time  arc  closely 
re1  ited  to  Ranganathan's  fundamental  principles.  The  UDC  has  incorporated  some  ideas  Iroin  Colon  and 
revisions  of  individual  classes  have  benefited  from  the  strict  application  of  categories  and  citation  order 
(first  demonstrated  in  Colon).  Similar  methods  have  been  applied  to  the  maintenance  of  the  Bibliographic 
Classification  in  the  />’(,'  Unite  tin,  and  at  the  British  National  Bibliography  classifying  by  Dewey  is  optimized 
by  the  application  of  Colon  discipline.  The  new  general  classification  being  dev  eloped  by  the  Classification 
Research  Group,  with  the  primary  aim  of  computer  retrieval,  is  based  on  virtually  the  same  fundamental 
categories  as  Colon. 

In  fifteen  years  of  research  and  leaching  in  classification,  I  have  found  Colon  by  far  the  most  fruitful 
source  of  theory  and  exemplification  of  practice.  Considerable  use  of  the  sehenie  in  leaching  has  also 
convinced  me  that  once  the  principles  are  mastered  it  is  the  easiest  of  the  general  schemes  to  use  and  the 
most  efficient.  The  general  failure  to  recognize  this  in  the  West,  I  attribute  to  lack  of  experience  in  applying 
the  scheme.  The  common  criticism  of  Colon's  notation  is  almost  certainly  exaggerated,  and  in  any  case  docs 
not  apply  to  eompn/er  retrieval. 

Main  Features  of  Colon  Classification 

I)  It  should  first  he  emphasized  that  there  is  nothing  specifically  Indian  about  any  of  the  essential 
characteristics  of  Colon.  The  scheme  is  as  suitable  lor  use  in  the  West  as  it  is  in  India.  \ny  shortcomings  ill 
provision  fur  particular  subjects,  nr  terminology  not  current  in  the  West,  are  not  fundamental 
characteristics  and  can  easily  he  modified. 
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2)  The  most  important  feature  of  Colon,  and  the  one  tiiat  gives  it  a  marked  superiority  over  all  other 
existing  general  schemes,  is  the  fuel  that  it  is  based  on  a  complete  and  coherent  body  of  theory  which  has 
been  steadily  developed  by  Kanganathan  side  by  side  with  its  constant  application  and  testing  in  practice. 
This  theory  is  fully  expounded  in  the  “Prolegomena.*'7 

3)  Colon  is  the  only  general  scheme  dial  is  completely  analvlico-synthetic.  l!l)C  suffers  from  being 
developed  piecemeal  from  an  enumeration  scheme  (as  well  as  from  the  lack  of  a  complete  and  coherent 
body  of  principles).  In  my  recent  consulting  work  for  the  Ccorgc  Washington  University,  it  has  been  very 
obvious  that  all  the  difficulties  in  adapting  CDC  .schedules  for  a  computer  are  due  to  this  lack  of  a  complete 
system.  Furthermore,  the  solution  to  these  problems  can  always  he  found  in  Colon  theory  and  practice. 

4)  Colon  theory  is  based  on  a  careful  distinction  between  the  different  problems  arising  in  the  three 
planes  of  work-idea  plane,  Verbal  plane  and  Nolalional  plane. 

In  the  Idea  plane  (lie  significant  elements  are  Basic  classes,  Categories,  Rounds,  Levels  and  Isolates, 

Basic  subject.  These  arc  the  areas  of  interest  into  which  the  whole  of  knowledge  is  first  divided.  The 
principle  is  the  same  as  that  used  in  the  lil)C. 

Isolates.  These  arc  the  elementary  terms  referring  to  observed  phenomena— whether  objects,  activities, 
properties,  etc.  They  do  not  exist  as  subjects  until  combined  with  a  Basic  subject;  e.g.  the  isolate  Cold  is 
associated  with  Basic  classes  like  Chemistry,  Mining,  Economies,  etc.  to  giw:  concrete  subjects.  Common 
isolates  are  those  applicable  to  all  or  many  Basic  classes,  e.g.  Evaluation,  Institution,  Bibliography.  Special 
isolates  are  peculiar  to  one  Basic  class. 

Categories.  Each  isolate  is  assigned  to  one  of  five  fundamental  categories  which  provide  a  common 
pattern  for  the  whole  Colon  scheme.  The  categories  are  named  Personality,  Matter,  Energy,  Space  and 
Time.  More  precise  terms  have  been  used  by  other  classification  theorists  working  in  limited  areas  of 
knowledge.  There  need  he  no  incompatibility  between  different  sets  of  categories.  The  advantage  of 
Ranganalhan’s  set  is  that  they  are  the  most  generalized,  and  therefore  the  most  widely  applicable.  Once 
their  mcaninr  Inis  been  grasped  by  studying  Raiiganathau's  theory  and  practice  they  are  not  difficult  to  use. 
It  is  interesting  to  note  that  the  Classification  Research  Group,  who  refused  to  accept  Kanganathan  s 
categories  on  trust,  have  independently  arrived  at  three  main  categories  for  their  research  on  a  general 
scheme  which  correspond  very  closely  to  Personality,  Matter  and  Energy’.  The  CRC.  terms  are  Entities, 
Properties  and  Activities.  This  was  after  considerable  experience  in  using  more  specialized  categories  for  the 
construction  of  schemes  for  a  wide  variety  of  subjects. 

The  citation  order  of  categories  for  any  subject  is  always  the  same  in  Colon,  viz.  I’MEST. 

Bounds.  The  theory  of  rounds  is  a  necessary  complement  to  the  categories.  In  any  compound  subject, 
the  same  fundamental  category  may  occur  more  than  once,  e.g.  in  Medicine  the  firsS  round  (I1)  is  Part  of 
body;  second  round  (P)  is  agent  of  disease:  third  round  (I’)  is  agent  of  treatment.  \ mother  round  is  always 
initiated  by  the  Energy  facet,  thus  we  may  have  PME  2P  2.M  2E  HP  HM  HE  . . .  S  T.  Space  and  time 
always  occur  once  only,  in  the  last  round. 

Even  the  more  detailed  categories  recommended  by  Vickery®  for  use  in  science  and  technology’  do 
not  account  as  dearly  for  this  recurrence  of  categories.  Ranguiiathan's  theory  is  essential. 

Levels.  The  theory  of  levels  provides  mainly  for  the  Whole/Pari  relationship.  It  states  that  within  any 
given  round  there  may  he  more  than  one  level  of  u  category,  e.g.  in  Botany  the  first  lev  el  is  whole  plant,  the 
second  level  is  Parts,  such  as  leaf  or  root.  This  applies  to  all  categories  except  Energy,  Levels  are  sy  mholized 
as  PI ,  P2,  PH,  etc. 

5)  Notation.  The  adverse  comment  on  Colon  notation  has  been  related  solely  to  human  searching; 
but  those  very  factors  that  make  the  notation  complicated  for  people  also  make  it  eminently  suitable  for 
muchincs. 

Categories  in  ('.olon  are  introduced  by  distinctive  symbols,  thus  showing  clearly  it  lie  facet  structure  of 
individual  subjects.  Within  facets  the  hierarchy  of  genus/ species  relations  is  show  n  as  far  as  possible  by  the 
notation.  Since  it  is  impossible  to  present*  a  pure  hierarehieal  notation,  some  conventions  are  necessary . 
Rnuganallum  provides  these  largely  in  the  form  of  Sector  notation  of  which  oelaxe  notation  (used  also  in 
UDC)  was  an  early  example;  e.g,  in  any  class  \,  xl-R,  91-911,  91 1. . .  .-y inholi/.®-  coordinate  classes. 


36 


Ihmgauulhnu  lias  a  hiuger  range  of  devices  for  interpolating  new  subjects  tlian  tiny  other  scheme.  Ills 
notation  reflects  more  preci>rl\  the  structure  of  the  subject  than  that  of  any  oilier  scheme  and  would 
therefore  pose  the  least  problems  in  computer  programming. 

search  si  i;.\  ri  a;  v 


pa  m'.Nr  1 1 1  :s  i  s- i-u  1  :i :  notation  for  computer  searching  the  uix;  (tav.  Cah-ss) 


If  we  designate  TIIIXG/KINDS  as  Main  Facets  (M)  and  PARTS  through  AGENTS  (plus  PLACE, 
TIME  and  FORM)  as  Subsidiary  Facets  (S),  then  for  case  in  handling,  we  can  symbolically  show 
conventional  LI  Hi  numbers  (or  even  natural  language  indexing  strings)  assigned  to  documents  as 
combinations  of  M's  ami  S's  as:  (each  developed  in  the  established  facet  order) 


Document  #1—  Mt  S ^ S 2 S 3 
Document  #*.2— MjSjSj 
Document  #3— MjSt.Sj.S3S4 
Document  #i-[.V.lS,S2  J  +  [M2S3S4  ] 

Document  #5— [  [MjSj  ]  +  [MjSjSj]  ]  S4S5 

where  the  subscripts  show  only  the  difference  between  first  appearing  terms,  second  appearing  terms,  etc., 
in  the  indexing  strings  and  the  square  brackets  arc  used  as  purely  an  algebraic  device.  It  can  be  seen  that 
Documents  #1  thru  f-3  represent  reasonable  precise  specification  of  the.  subjects  by  having  3-5  components 
or  terms.  Each  one  of  these  terms  can  itself  be  a  file  approach  (access)  term.  Until  now,  the  only  foolproof 
procedure  for  Ihi-  was  to  permute  each  term  exhaustively.  This  is,  however,  quite  expensive,  especially  for 
cases  where  the  analyses' have  been  taken  to  the  indexing  depth  shown  in  Documents  and  #5.  Some 
investigators  have  avoided  exhaustive  permutation  by  using  chain  indexing  procedures  which  lias  resulted  in 
n  poorer  performing  retrieval  capability. 

This  paper  addresses  the  technical  problems  of  demonstrating  that  it  is  both  technically  and 
economically  feasible  to  computerize  the  UDC  to  any  depth  of  indexing  that  is  required.  The 
multi-dimensional  concepts  found  in  fully  intact  UDC  .numbers  can  be  retained  for  both  filing  and  searching 
purposes  by  translating  the  UDC  notation  into  parcu thesis-free  notation  (known  as  Polish  Notation9).  An 
additional  advantage  of  this  method  is  the  ability  to  keyboard  intact  UDC  numbers  directly  into  the 
computer  file;  the  programming  will  automatically  translate  the  UDC  numbers  into  Polish  Notation. 

It  has  been  found  that  UDC  numbers  and  natural  language  indexing  strings,  when  translated  into 
Polish  Notation,  can  be  effectively  searched  intact  with  every  term  in  the  indexing  string  serving  as  an 
approach  term  and  with  110  loss  of  concepts  displayed  in  the  siring.  Polish  Notation  has  been  used 
extensively  for  handling  complicated  notation  on  computer  files10,  and  a  Polish  expression  is  essentially  an 
Operator,  a  left  Operand  and  a  right  Operand.  Each  Operand  can  additionally  be  a  Polish  Expression  which 
gives  it  the  power  to  handle  any  complication  found  in  a  UDC  number.  For  examv.le,  if  we  use  the  Polish 
Expression  as  our  fundamental  analysis  element,  and  let  o,  the  Operator,  be  any  facet  indicator,  and  A,  the 
left  Operand  be  any  indexing  component  or  term  and  B,  the  right  Operand,  be  any  different  indexing 
component  or  term,  we  have: 


Referring  now  to  Document  #1,  we  can  translate 


M.S.SjS 
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into  Polish  Notation  only  if  we  know  what  the  operators  (facet  indicators)  arc  between  indexing 
components  and  what  combining  procedence  (or  order)  they  have.  If  we  assume  that  during  the  subject 
analysis  we  assigned  M|  'from  some  category  in  the  l'l)C  Main  Classes  and  selected  Sj ,  S2 ,  and  S3  from  the 
Place,  Time  and  Form  Common  Auxiliaries,  we  would  know  from  Perreault  (see  pages  )  that  their 
respective  combining  precedence  would  lie  4,  4,  and  2,  and: 


Example  l 


(4)  (4)  (2) 

M,(S,)“S2"(OS3) 


where  the  underline  grouping  ind:,-ates  the  M)(S1)  combines  first,  “S2”  combines  with  it  next  and  (0S3) 
combines  last.  Converting  this  string  into  Polish  Notation  produces: 


Note  tiial  commas  arc  used  here  to  separate  the  elements,  the  R’s  and  E’s  signify  right  and  left  Operands 
respectively  and  the  closing  parenthesis  and  quotation  marks  have  no  role  in  ‘’Polish’’  and  are  eliminated. 
Conversely,  if  our  subject  analysis  revealed  that  our  Si  and  Sj  were  Common  Auxiliaries  of  Place 
consecutively  extended  over  a  range  of  more  than  one  location  and  S3  was  the  Language  Auxiliary,  we 
would  have: 


Example  2 

(4)  (8)  (1) 

Mi  (S,  /  S2)  =  S3 

. J 

where  the  combining  precedences  are  considerably  different  from  the  first  example.  Translating  this  into 
Polish  Notation,  we  now  have: 


Examining  Example  I  ami  2  closely  xv ill  quickly  reveal  a  significant  difference  in  the  two  indexing 
strings  and  some  indication  of  bow  complicated  TI)C  numbers  can  be.  lint  hv  translating  the  I  I  >C  numbers 
into  Polish  Notation  for  filing  and  search  purposes,  we  essentially  linearize  the  complications  and  make  it 
possible  to  computer  search  effectively  under  any  conditions.  Using  these  two  examples.  v\c  will  assume 
that  we  have  been  requested  to  find  any  document  that  contains  an  M  and  an  (S).  \ml  in  Example  I,  the 
Ml  and  the  (St)  surrogates  match  precisely,  signifying  that  this  document  should  lie  a  "hit."  The  search 
request  is  constructed  (in  an  order  determined  hv  our  facet  order)  and  shown  in  a  symbolic  UlU!  number 
as; 
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M(S), 

and  translated  into  Polish  Notation  as: 


so  tin'  search  can  proceed.  Tin-  computer  sequentially  looks  for  an  opening  parenthesis  which  it  finds  after 
rejecting  tin-  (0,  and  "  .  This  partially  satisfies  the  search  request.  Proceeding  further  into  the  indexing 
siring,  tlie  computer  looks  for  an  \1  u  hit'll  is  a  li  lt  ( Ipcraud,  finds  it,  and  proceeds  to  look  for  the  S,  a  right 
( tpi  r, mil,  w hit-li  it  find'  ;md  the  document  is  retrieved.  In  l.xanqde  2,  the  M  exists  in  the  indexing  string  hut 
we  will  assume  that  ti  e  ( S )  in  the  scareh  reipiesl  corresponds  to  the  surrogates  in  >2  and  not  S|.  We  can 
judge  hy  inspection  tl.at  the  computer  should  retrieve  this  doemnent.  The  search  liegins  hy  the  computer 
rejecting  the  -  hut  accepting  (he  (.  hooking  further,  the  M  is  matched  and  is  identified  as  a  left  Operand 
which  further  partially  satisfies  the  search.  Tile  computer  continues  looking  for  a  match  for  S,  rejects 
the  /  and  S,  hut  accepts  the  S2,  a  right  Operand,  which  completes  the  search  and  tin  document  is 
retrieved.  It  is  of  interest  to  note  that  in  I'.xample  2,  if  the  .''i  surrogate  matched  the  search  reipn  si  instead 
ol  the  S>,  it  too  would  have  satisfied  the  computer  search  since  even  though  it  is  a  left  Operand  of  the 
Polish  Kxpression  /S  | ,  Sj,  it  is  a  member  of  a  right  Operand  in  the  Polish  Kxpre.-sion  (  .  Mt.  /  Sj . 

Ohuoiislv ,  even  though  the  M's  and  S  s  shown  above  were  demonstrated  witn  l  1)0  surrogates,  the 
Polish  Notation  could  additionally  handle  natural  language  indexing  strings,  regardless  of  their  length.  The 
only  justification  for  doing  this  would  he  if  the  indexing  sitings  contained  multi-dimensional  concepts,  as 
do  the  l  ot!  strings.  There  would  lie  no  need  for  this  sophistication,  however,  if  the  indexing  was 
unregulated  and  the  analysis  did  not  provide  categories  (facets)  for  the  subjects  to  be  bandied. 
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Sir.  •  m  research  findings  of  Principal  Investigator  end  part-time  Consultants 
:;h.?  c-  meed  an  investigation  of  the  Universal  Decimal  Classification  (UDC)  ns 
oil  ii  v;  language  for  computer  retrieval.  Problem  areas  were  identified 
schedules,  application),  new  development*  reviewed  (combining 
YC'-.cc  ee  devices,  subject  analysis  matrices,  guideline*  for  shhcdulc  revision', 
pilot  Vidulcs,  parenthesis-frea  notation  for searching) ,  and  a  broad  overview  ' 
>-.rd  hi  :.oy  of  the  UDC  are  presented  in  ten  papers.  Faceted  classification 
t.-ehr.i.- v-3  applied  to  the  UDC  are  recora’.cndcd  throughout  the  investigation  for 
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